i 


'i. 


Relative  Mai. 

hum*  Unba>- 

Mat  pickup  anced  DC  List 
Level  reduction  in  pnm'y  Price 


Primary 

Impedance 


Secondary 

Impedance 


Typo  Nf. 


nil  MA  '  $25  00 


Lmh  niipe<l4n<  r  liiiK<*. 
piikiip.  ur  iukiltiple  line 
to  uriJ  _ _ 


lv\u  led  ion  4 


j  i>ii _ :>  MA  _  32,06 

I  nil  .J  M  A  '  28  00 


A 4  A>w4e 


Low  luipeJonir  mike, 
piikup.  or  niulllple  line 
to  push  pull  cridi _ 


overall,  in 


As  ainne 


set  I  loll' 


ItiidKinK  line  to  sinple 
pU'li  pull  Klids  _ 


nit  o  .MA  25  00 


SiiiKie  pUte  to  push  pull  I' 
Krill'  lilke  JA3.  oLti.  3i)U.\. 
Split  seeundaiy _ _ 


24  00 


SiiiKle  plate  to  push  pull  I'l.iiou  uhiiis  I3.*>. UUP  ohms  , 
Krlds  Spill  ptiiiiary  and  turn  ratio 

-eiondary  _  _  3  1  overall 


l*ii>h  pull  plates  to  push  illl.DilU  ohms 
puli  Kfid*  Spilt  prtiiuiy  plate  tti  pUie 
and_sei4indar>^ _  ____  _ _ 


/»:  l*o\eiall 


MtKiiiK.  I>>vv  iliipedaixe 
pl^line  to  muUtple  line 


nil  ma'  '25  00 


Ollllls 


M  A  ^  32  00 
.MA  24  00 


SiiiKle  plate  to  (tiulliple  1 't.umt  ohnis 


3il-lJ.t 


Siiikie  plate  to  multiple  1 
line _ 


•MA  24  00 


Tush  pull  l«iw  level  plates  iHl  UOt)  ohms 


liil  — :i  nil  1  MA  24  00 


multtple_hiie 


Three  sets  uf  halaii(e>t 
hiimIiiiks  for  hybrid  ser* 
vi<r.  tentettipped _ 


Primary  will  match 
foHovinf  typical  tubes 


Secondary 

Impedance 


Primary 

Impedance 


Mai. 

Level 


List 

Price 


$28  OO 


.'t.oou  ohms  plate 
to  plate  and 
3.0OU  ohms  plate 


A'«il  s.  3UUA' 


20.00 


.miO  uhnis  plate 
1  plate  and 
•mu  ohms  plate 


to  pU»e 


LS'58  l‘u\i.  puli  (laiallel  JA3' 
JliOA  4.  t;A3‘S 


~uo  ohms  plate 
to  plate  and 
l.'um  ohms  plate 


walls 


30  walls 


TYPICAL  LS  LOW  LEVEL  TRANSFORMERS 


TYPICAL  LS  OUTPUT  TRANSFORMERS 


ISO  VARICK  STREET  NEW  YORK  13»  N.  V. 

EXPORT  DIVISION:  13  EAST  40th  STREET.  NEW  YORK  IS.  N.  Y.. 


THE  ULTIMATE  IN  QUALITY.  .. 

UTC  Linear  Standard  Audio  Transformers  represent  the  closest  approach 
to  the  ideal  component  from  the  standpoint  of  uniform  frequency  re* 
sponse,  low  wave  form  distortion,  high  efficiency,  thorough  shielding 
and  utmost  dependability. 

UTC  Linear  Standard  Transformers  feature  .  .  . 


Wrl»*  foi  our  Catato.  40* 


0  Tru«  Hum  Soloncing  Coil  Structure  .  .  .  moai- 
(wum  newfrolication  of  ttiay  fields. 

0  Aelonced  Vorloble  Impedonce  line  .  .  .  per¬ 
mits  hiQhett  fdelity  on  e^ery  top  of  a  wniveriol 
unit  ...  no  line  refloctiont  Of  ironsverse  coupling. 

0  Reversible  Mounting  .  .  permits  obove  chassis 
or  iub-chass>s  wiring. 

0  Alloy  Shields  .  .  .  moalmum  shielding  from  in¬ 
ductive  pickup. 

0  Hiperm-Alley  .  .  o  stoble.  high  permeobility 
nicket-iron  core  moteriol. 


0  Semi-Toroidol  Multiple  Coil  Structure  .  .  . 
minimum  distributed  copocity  and  leakage  le- 
octonce. 


0  Precision  Winding  .  .  .  occurecy  of  winding 
■  1%.  perfect  bolonce  of  Inductance  and  copocity. 
eioct  impedance  reflection. 


0  High  Fidelity  .  .  UTC  lineor  Stondord  Troni- 
formers  are  the  only  audio  units  with  o  guoron 
teed  uniform  response  of  1  DB  from  20-20.000 
cycles. 


CARLES:  **ARLAR  ' 
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SUBMINIATURE  COUNTER  . Cover 

Printed  circuitry  developed  by  Sylvonio  in  cooperotion  with  U.  S  Army  permits  mounting  eleven  subminiature  thyro- 
trons  of  decade  ring  counter  in  6L6-size  plug  in  unit 

NEEDED:  BETTER  PARTS  FOR  INDUSTRIAL  CONTROLS,  by  Roland  Russo  ** 

The  need  lor  specialized  rather  than  radio-type  components  is  still  great 

CONTINUOUSLY  TUNED  CONVERTER  FOR  UHF  TELEVISION,  by  Robert  P.  Wokemon  68 

Construction  and  operation  of  475  to  890  me  continuously-tuncd  unit 

DUPLICATING  TAPE  RECORDINGS,  by  Reynolds  Morchont  . . 

Pilot  model  duplicator  dubs  eight  reels  of  two-track  tape  simultaneously  for  home  entertoinment 

TUNABLE  A-F  AMPLIFIER,  by  Oswald  G.  Villord,  Jr . 

Novel  variable  frequency  circuit  functions  as  oscillotor,  filter,  or  selective  amplifier 

METAL  DETECTOR  FOR  CONVEYORS,  by  Kenneth  Urbach .  80 

Detects  nonmagnetic  os  well  as  ferro  magnetic  materiols 

PICTURE  STORAGE  TUBE,  by  L.  Pensak  .  84 

Single  glass  bulb  contains  combination  kinescope  and  iconoscope 

A-M  AND  F-M  BROADCAST  STATION  MEASUREMENTS,  by  Torrance  Downey  .  89 

Summa,'y  of  legal  requirements,  including  new  provisions  for  measuring  audio  response  and  noise  at  o  m  stations 

INCREMENTAL  PHASE  SPLITTER,  by  Edword  Kasner .  ’6 

Rodor  range  simulator  olso  serves  as  laboratory  phose  standard 

IMPROVED  ULTRASONIC  DELAY  LINES,  by  Fronk  A.  Meti,  Jr.  and  Walther  M.  A.  Andersen  96 

Forged  magnesium  olloys  have  reasonable  attenuation,  wide  bandwidth  and  useful  delays  when  used  as  memory  devices 

MODERN  BREADBOARD  CHASSIS,  by  B.  L.  Snavely,  J.  Brown  ond  J.  V.  AtanasoH .  101 

Permits  mounting  and  wiring  experimental  circuits  in  half  the  usual  time 

CATHODE-COMPENSATED  VIDEO  AMPLIFICATION — Part  II,  by  Alexander  B.  Bereskin .  104 

Input  admittance  design  equations  and  comparison  of  performance  with  other  types  of  video  amplifiers 

PORTABLE  HIGH-VOLTAGE  POWER  SUPPLY,  by  Victor  Wouk  .  108 

Provides  reversible  0  to  30  kv  from  60-cycle  voltage-doubler  circuit 

ATTENUATION  BETWEEN  PARABOLOID  ANTENNAS,  by  E.  Dyke .  114 

A  simple  table  of  decibels  derived  from  physical  quantities  to  show  space-wave  losses 
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TUBES  AT  WORK .  IIS  NEWS  OF  THE  INDUSTRY .  128 
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Wherever  fixed  mica  dielectric  capacitors  are  used, 
the  first  choice  with  men  of  experience  is  altvays  El-Menco 


Precision-made  under  rigid  condi¬ 
tions,  tested  seven  ways  to  meet  strict 
Army-Navy  standards,  thoroughly  im¬ 
pregnated  and  provided  in  water-sealed 
low-loss  bakelite;  these  tiny  capacitors 
protect  and  maintain  your  reputation  for 
quality  equipment.  To  insure  perform¬ 
ance-excellence,  place  El-Menco  capaci¬ 
tors  in  your  product.  Results  will  prove 
El-Menco  to  be  a  wise  choice. 


THE  ELECTRO  MOTIVE  MFC.  CO.Jnc. 

WIILIMANTIC  CONNICTICUT 


L. 


3 


CM  15  MINIATURE  CAPACITOR 

Actual  Size  j’j '  x  '  i  ”  x  ' 

For  Radio,  Television  and  Other 
Electronic  Applications 
2  to  420  mmf.  capacity  at  500v  DC  w 
2  to  525  mmf.  capacity  at  300v  DC  \v 
Temp.  Co-efficient  ±50  parts  per 
million  per  degree  C  for  most 
capacity  values  ^ 

6-dot  standard  color  coded 


Write  on  your  firm  letterheod  for 
Cotolog  ond  Samples 


I  TTl 

II  Llenco 


MOLDED  MICAUdi  ikhWJ  hUUMICA  TRIMMER 

CAPACITORS 

rOREIGN  RADIO  AND  ELECTRONIC  MANUFACTURERS  COMMUNICATE  DIRECT  WITH  OUR  EXPORT  DEPT.  AT  WILLIMANTIC,  CONN 

ARCO  electronics,  INC  135  Liberty  St.,  New  York,  N.  Y. — Sole  Agent  for  Jobbers  ond  Distributors  in  US.  and  Canada 


2 


July,  /949  — ELECTRONICS 


COflS 


DmaU  BcMooHUt^  AssemU^  Code 


Yo.'  II  be  amazed  how  labor  costs  shrink  when  you  use 
Dieflex  Varnished  Tubing  products  to  save  assembly 
time.  Test  the  flexibility  and  stretch  of  Dieflex^  .  . 
see  how  quickly  it  slides  over  rough  joints  and  around 
sharp  bends  .  .  .  see  how  its  smooth  bore  prevents 
snagging  .  .  .  how  it  cuts  cleanly  without  fraying. 

All  these  features  add  up  to  easier  handling  and  rock 
bottom  assembly  costs. 

Now,  beyond  assembly — you  can  expect  fewer 
breakdowns,  reduced  repair  costs,  minimum  lost  pro¬ 
duction,  because  Dieflex  gives  top  mechanical  and 
dielectric  protection.  Write  or  phone  the  sales  office 
nearest  you,  and  start  deflating  assembly  costs  today. 
A  folder  giving  technical  information  on  Dieflex 
products  will  be  sent  upon  request.  | 

Braided  {lass  base  varnished  tubings  and  saturated  sleevings  are  as 
inexpensive  as  corresponding  grades  of  cotton  base  varnished  tubings 
and  saturated  sleevings. 


DIEFLEX  PRODUCTS  LIST 

MADE  WITH  BRAIDED  CDTTDN  SLEEVING  BASE 
Grade  A-1  Magneto  Grade  Vamisbed  Tubings 
Grade  B-1  Standard  Grade  Vamislied  Tubings 
Grades  C-1  and  C-2  Heavily  Coated  Saturated  Sleevings 
Grade  C-3  Lightly  Coated  Saturated  SiHvings 
Heavy  Wall  Varnished  Tubings  and  Saturated  Sleevings 

MADE  WITH  BRAIDED  GUSS  SLEEVING  BASE 
Grade  A-1  Magneto  Grade  Varnished  Glass  Tubings 
Grade  C-1  Extra  Heavily  Saturated  Glass  Sleevings 
Grade  C-2  Heavily  Saturated  Glass  Sleevings 
Grade  C-3  Lightly  Saturated  Glass  Sleevings 
Silicone -Treated  Glass  Varnished  Tubings  and  SiHvings 


INSULATION 

MANUFACTURERS  CORPORATION 

Chicago  6  •  565  W.  Washington  Blvd. 


CLEVELAND  14 

1231  Superior  Av«.,N.E. 

DAYTON  2 
120  W.  Second  Si. 


IMC  R*pr«f*nfativ*f 

W.  C.  JOHNSON— PEORIA  S— 101  Heint  CoaiH 
H.  A.  HOLDEN— MINNEAPOLIS  3— 120t  Hormon  Ploc* 

H.  R.  BRETHEN— DETROIT  2— IS  Lawr«nc*  Av«. 
Awtl»orif«d  OitlribwlorB 
INSULATION  ond  WIRES  INCORPORATED 
Si.  Lottit  3,  Mo.  •  AHonta,  Go.  •  Boston  20,  Mott. 
Dolroit  2,  Mich,  o  Houwton  2,  Tox.  •  HilUido,  N.  J. 
and  olhor  citio*. 

TRI.STATE  SUPPLY  CORPORATIONS 
Lot  Angolot  13,  Col.  •  Son  Froncitco  7,  Col.  •  SooMo  4,  W«nh. 
SUFLEX  CORPORATION 
33-11— S7lli  SI.,  Woodtido,  N.  Y. 
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Stay  on  the  air,,. 

with  Western  Electric  tubes 

Si>’CE  the  early  days  of  the  broadcast  industry.  Western  Electric  electron 
tubes  designed  by  Bell  Telephone  Laboratories  have  set  the  pace  fur  i|uality 
performance  and  long  operating  life. 

Western  Electric’s  line  of  power  tubes  and  rectifiers  for  AM  and  FM  includes 
many  codes  that  have  proved  their  dependability  in  stations  from  coast  to  coast. 

For  full  information  on  Western  Electric  power  tubes — now  being  made 
for  Western  Electric  by  Machlett  Laboratories — call  your  local  Graybar  repre¬ 
sentative.  Or  write  to  Graybar  Electric  Co.,  420  Lexington  Ave.,  New  York  17,  N.  Y. 

-QUALITY  COUNTS- 


1  Western  Electric 


Western  Electric's  line  of  high 
power  transmitting  tubes  includes: 


Air  cooled  Iriodr,  275  watts  370A 

U  ater  cooled  Iriode.  10  kilowatts  779H 

Forced-air  cooled  triode,  5  kilowatts  IVtA  A  B 
^'ater  cooled  high  vacuum  rectifier,  30BB 
25  kv.  inverse  voltage  340A 

Water  cooled  triode,  5  kilowatts  341AA 

Water  cooled  triode,  25  kilowatts  342A 

Forced-air  cooled  trioile  343A 

Water  cooled  high  vacuum  rectifier,  343AA 
50  kv.  inverse  voltage  3S7B 

Water  cooled  triode,  20  kilowatts  3A3A 

Water  cooled  Iriode.  10  kilowatts  379A 

Air  cooled  triode.  275  watts  SS30 

Aircooled  triode,  1000  watts 
Mercury  vapor  rectifier,  20  kv.  inverse  SS41 
voltage 


Air  cooled  Iriode,  350  watts 
Air  cooled  trioile,  1200  watts 
Water  cooled  Iriodr,  100  kilowatts 
Air  cooled  triode,  250  watts 
Water  cooled  Iriode,  25  kilowatts 
Forced-air  cooled  Iriode,  5  kilowatts 
Water  cooled  triode,  25  kilowatts 
Water  cooled  Iriodr,  10  kilowatts 
Forced-air  cooled  triode,  5  kilowatts 
Air  cooled  Iriodr,  vhf,  4IMI  watts 
Air  cooled  pentode,  vhf,  .3.50  watts 
Air  cooled  triode,  1200  watts 
F'orerd-air  cooled  triode,  vhf, 
3  kilowatts 

Forced-air  cooled  triode,  vhf, 
10  kilowatts 


July,  1949  — ELECTRONICS 


ElECTRICAl  CONTACTS 

— outomoliv*,  i9nitioM, 


fabricate  in  your  own  plant. 


Qth«r  <enlactir»9  port* 


Fahricntioii  yrocesses  vow  aiailMc  from  iiicliule  slamyiti'j^.  formini^. 


continwowi  Mrvic*. 


machining  and  assembling. 


HIATING  ElEMENTS 
in  •l•ctric  furno<*» 
t«mp«retwrtt  1600'’  to 
}000  C.  obove  ran90  of 
otHor  motoU. 

HEATING  ELEMENTS 

vacvwm  •qwipmont  whoro 
motoU  oro  dopotitod  by 
voporiiotion.  Do  not 
contominoto  otbtr  motol* 
utod  in  procott. 


TUNGSHN 

i$  ckiof  in9rodionf  of  Fonttool 
"77'*  motel  for  imoll  rotor*, 
Oywkools,  bolonco  woi9ht». 


Thirty-six  years  of  Fanstcel’s  spcciali7cd 
enginoerino,  and  cverx-  lahoratorx'  facility 
have  jjrcatly  extended  the  use's  of  these' 
hii;h  relraetorx'  metals  tor  une'ijuale-d  se'ry- 
ices  with  economy,  in  ele'Ctrieal.  ele'ctronic 
ami  me'chanieal  inelustries. 

Fanstcel  proeluction  assure's  the  utmost 
in  purity.  Fanste'el  metallurgy  alvi  inte 
i;ratcs  the  char.icteristics  ot  tunosten  and 
molylHlenum-his;h  meltins;  points,  low 
ya[ior  pressure,  resistance  to  arc  erosion 


and  me'chanieal  strength- with  the  e'lec- 
trieal  conduetixity  of  silver  and  cop[Hr. 
I’ertormance  and  durahility  lor  the  sever¬ 
est  re'ejuirements  are  effected. 

Parts,  units  anel  complete  assemblies 
can  he'  fabricated  by  you  or  will  he  m.ide 
complete  to  your  specifications  hv  Fan 
ste'el.  You  are  invite'el  to  consult  us  on 
the  possihilitie's  of  the'sc'  metals  for  \our 
applic.itions.  Fanste'el  Metallurgical  Cor 
[xir.ition,  Xorth  C  hic.igo,  Illinois. 


POWDtR  WtlAllURGY  PRODUCTS 
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Otbtr  dovico*  whtro  moaimum 
wtipht  or  inortio  it 
roquirtd  in  tmoll  tpoco. 


TUNGSTEN  TARGETS 
for  oil  typot  of  X*roy  tubot. 


INERT  GAS  WELDING 


— twn9tt*n  titetrodot  twttoin 
tbo  ore,  9tvtn9  lon9or  torvico. 


COPPER  BASE  ALLOYS 

)'  fc  ( *  r  'f  s»rn  glh  rlos*iC>9y 

A  •(.fi  s»f.p  (os^rngs  forgings 

‘  •  •  (id  o*r>»*E  puffs  sO'd^r«''g  f'ps 


^  V’  V  >  C  I  A  P  R  O  D  u  C  Ts 

In  (Controlled  Metalluri'x 


New  Selenium  Licks 
HIGH  TSMPGHATUnG 
...HIGH  VOLTAGE 


Here’s  good  news.  ^X'estinghouse  offers 
you  these  imptiriant  plus  features  in 
selenium  rectifiers. 

Visitors  at  the  IRE  Exp»>sition,  held 
recently  in  New  Vttrk  (aty,  saw  this 
demonstrated  bv  a  unique  hot-cold  shock 
cycle  test.  Every  5  minutes  during  the  4 
days,  shock  changes  in  temperature  from 
40°  (]  below  zero  to  boiling  water  were 
applied  to  a  Rect«)x  24-Vt)lt  Dfl  RMS 
Plate  Rectifier.  Variation  in  output  was 
extremely  small.  Extensive  lab»>ratory  tests 
at  stack  temperatures  up  to  125°  further 
prt)ve  ability  tv>  meet  unusual  requirements. 

Since  each  plate  will  stand  more  volt¬ 
age,  fewer  plates  are  needed  .  .  .  smaller 
stacks  may  be  used. 

The  exclusive  NX'estinghouse  process  of 
manufacture  also  assures  lowest  rate  of 


forward  aging  and  constant,  uniform  cell 
performance. 

TRY  A  SAMPLE. 


Test  it  under  your  own  conditions.  Call 
your  local  'X’estinghttuse  office  for  details. 
Vi’estinghouse  Electric  (x)rporation,  P.  O. 
Box  86K,  Pittsburgh  .50,  Penna.  j-zisaz 
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REL 


MODEL  751  RADIO  RELAY  SET: 

Carrier  Frequency  Range  450  to  500  megacycles 
Power  Output  40  watts 

Modulation  Range  250  to  1  20,000  cycles 


MODEL  752  RADIO  RELAY  SET: 

Carrier  Frequency  Range  450  to  500  megacycles 
Power  Output  40  watts 

Modulation  Range  50  to  60,000  cycles 


MODEL  755  RADIO  RELAY  SET: 

Carrier  Frequency  Range  146  to  174  megacycles 
Power  Output  10  or  100  watts 

Modulation  Range  250  to  60,000  cycles 


MODEL  757  RADIO  RELAY  SET: 

Carrier  Frequency  Range  890  to  960  megacycles 
Power  Output  5  watts  (nominal  minimum) 

Modulation  Range  250  to  60,000  cycles 


VARIATIONS  ON  THESE  STANDARD  DESIGNS  ARE  PRACTICAL 
AND  REl  INVITES  YOUR  INQUIRY  IN  SUCH  SPECIAL  CASES 


TO  THOSE  WHO  WANT  ihe  maximum 
decree  of  dependability  in  point  to  point 
equipment,  REL  offers  the  hve  (groups  listed 
above.  These  types  cover  practically  every 
present  day  requirement  including  high- 
fidelity  studio-to-transmitter  links,  point  to 
point  communication  and  multi-channel 
telephone  and  telegraph  service.  In  each 
instance,  the  performance  characteristics 
equal  or  exceed  the  standard  requirements 
of  the  service  for  which  the  equipment  was 
designed.  Throughout  all  five  groups,  the 
electrical,  radio  and  mechanical  engineering 
exceed  the  exacting  standards  that  have 
made  REL  the  leader  in  FM  since  1935.. 
All  incorporate  important  exclusive  features 
found  only  in  REL  designs: 
lo)  All  direct  crystal  controlled  transmitters  and 
receivers. 

(bl  Continuous  wave  for  most  efficient  spectrum 

Id  All  sets  are  characterised  by  the  low  noise 
and  distortion  of  FM  signalling. 

Id)  All  tubes  used  are  conventional  tnode  and 
pentode  tubes  and  are  operoted  conserva¬ 
tively  enough  to  insure  exceptionally  long  life, 
(e)  Suitable  antennas  for  each  equipment  and 
path  are  Available. 

From  any  standpoint,  the  complete  line  of 
REL  FM  point  to  point  equipment  is  the 
finest,  most  economical,  easiest  to  operate 
and  most  reliable  equipment  of  its  kind 
available  today  W’rite  today  for  details,  in¬ 
cluding  specifications  and  complete  descrip¬ 
tions  of  equipment  to  meet  your  needs. 

RADIO 

ENGINEERING 
LABS  •  INC. 

35-54  36th  STREET 
.  LONG  ISLAND  CITY  1,  NEW  YORK 


/ 


/ 


-) 


Because  of  our  years  of  experience  in  the  manu¬ 
facture  of  resistors,  IRC  long  ago  foresaw  the 
trend  to  miniaturization — and  prepared  for  it. 
With  the  widest  line  of  resistor  types  in  the 
industry,  we  are  able  now  to  supply  miniature 
components  for  most  resistor  applications. 


/TINY  Type  BTR  were  the 
first  miniature  insulated  resis¬ 
tors.  Designed  originally  for  the 
wartime  VT  Pure,  they  hove  since 
been  used  with  success  in  hearing 
aids  and  similar  circuits  requiring 
minimum  size  in  a  JAN  approved 
resistor,  '/i  watt  rating  in  RMA 
ranges  up  to  22  megohms.  The  con¬ 
venient  coupon  brings  you  full  details. 


0/? 

The  smaller  you  make  your  electrical  or  elec¬ 
tronic  instruments  and  equipment,  the  bigger 
your  problems  grow.  But  when  you  specify  mini¬ 
ature  IRC  resistors  you  conserve  space  without 
sacrificing  efficiency,  and  miniaturization  creates 
no  bottlenecks. 


iFWtQUtNCV  CMABACItBlSnCS  0»  tnC  lYPi 


KtSISTOtSi 


THIM  AS  A  WAFfI  <»nd  no  bi«g*r  than  o  nicfcot,  IRC  Typo 
Ht  FbigoiUp  Control  footurn*  o  quiol  olomont,  limpliflod 
conslruclion  and  •  uniqwo  rotating  covor  and  contactor 
which  pormit  roody  mtictanco  odjustmont.  It  ontiroly  oliaii* 
noto*  tho  ihaFt,  bufhing  and  bulky  knob  of  convontional*type 
controls.  Four  pokit  twHeh  of  similar  design  is  also  availoblo. 
FuHy  doscribod  bi  WC  Catalog  Bbllotin  A-1. 


rosistaiKo  sod^  only  H"  lonffc 
ir  IRC  Typo  MPM  Roshton  ero  ongi^' 

noorod  for  VHP  ond  UHP  appfico* 
Hogs.  AvaRoblo  bi  rosbtonco  vatuos  ^ 
fir  from  30  ohms  to  1.0  mogolMn,  ofa  powor 
rating  S  Va  watt.  Excoilont  froquoncy  char- 
octoristks  oro  shown  in  tho  odjacont  chart. 
Writo  for  Tochmcol  Data  Bullotin  F-1. 


FUT  POWIR  WIRE  WOUND  RESISTORS 

provide  a  higher  spoce-powor  ratio  than 
tubular  typov  Designed  to  satisfy  re¬ 
quirements  of  high  wattage  dissipation 
in  limited  space  applications,  they  con 
be  mounted  vertically  or  horizontally, 
singly  or  in  stacks.  The  lightweight  con¬ 
struction  of  these  flot  units  includes  non¬ 
magnetic  mounting  brackets  which  permit 
easy  installation  and  transfer  of  hoot 
to  chassis.  Flat  FRW's  are  manufactured 
in  fixed  and  adjustable  types.  Bulletin  C-1 
gives  characteristics  and  specifications. 


^  When  you  are  cramped  for  standard 
^pP*****^^^3  resistors  in  a  hurry,  IRC’s  Industrial 
Service  Plan  gives  you  the  speedy  service  you  need.  For  small 
orders  of  standard  resistors  for  experimental  work,  pilot  runs, 
maintenance,  simply  call  your  local  IRC  Distributor.  We’ll 
gladly  send  you  his  name  and  address. 


U/ilMMt'tlit 


INTERNATIONAL  RESISTANCE  COMPANY 
403  N.  BROAD  ST.,  PHILA.  B,  PA. 


iddi'ionol  data 


items 


ft*st«#ort  *  frvcjifOAi 
tnsufat^d  Compoation  Matittors 
low  Waffago  Wiro  Wound* 
Mhootfofs  •  Vottogo  Dividort 
Controlt  *  Vo/tmolof  Mvttiplion 
Dopciitod  Corbon  Prociilors 
HF  ond  High  Yoltago  Mo$igforg 
Inwiaiod  Chofcti 


Fmqerfip  Cof'trols 
mPm  Resistors 
of  local  IRC  Dismbutor 


iStOfS 


NAMf 


company. 


ADDRESS 


Simple  Jobs. 
Intriccrte  Jobs 


We  Give  Them  ^ 
"High  Hdt"  Quality 


Whether  you  come  to  us  for  simple  stamped-out 
chassis,  ordinary  metal  boxes  or  the  most  intricate 
electronic  apparatus  housing,  your  job  will  receive 
the  same  Karp  quality  treatment,  plus  every  pos¬ 
sible  economy. 

The  same  long-experienced  principals  of  our  staff 
will  give  you  intimate,  personalized  service,  from 
planning  and  design  to  delivery.  Your  work  will  be 
done  by  highly  skilled  specialists,  in  a  plant  which 
is  without  an  equal  in  its  field  for  up-to-date  ma¬ 
chinery  and  modern  facilities.  Welding,  when 
needed,  will  be  done  under  precise  timing  controls 
.  .  .  painting  and  finishing  with  the  most  modern 
equipment  and  conditions. 

In  most  coses,  our  vast  variety  of  dies  will  save 
you  the  cost  of  special  dies  and  jigs.  We  will  give 
your  work  accuracy  and  uniformity  that  will  make 
your  final  assembly  easy,  time-saving  and  hence 
economical. 

Try  us  for  the  plain  or  the  precise  .  . .  the  every¬ 
day  or  the  elaborate  and  de  luxe  ...  in  modest  or 
substantial  quantity.  Whatever  your  needs  in  sheet 
metal  fabrication,  it  pays  to  get  our  estimate. 

WRITE  FOR  NEW  CATALOG 


215  -  63rd  STREET,  BROOKLYN  20,  NEW  YORK 
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ADVENTURES  IN  ELECTRONIC  DESIGN 


HOW  FRAZER  CUT  COSTS  6O0/0  ■ 

This  is  the  success  story  of  the  Frazer  Company/ 


Auckland,  New  Zealand  Recently, 


•  started 


T— using  Centralab’s^^j^^^^  amazing  P.  E.  C.*  Ampec ^ 
—  a  tiny  audio-amplifier  —  in  the  hearing  aids  ^  it  manufactures. 

quickly  found,  that  with  Ampec's  ^help,  it  could  produce 


more and  finer  hearing  aids  than  ever  before.  What’s  more, 
Frazer  found  it  could  cut  the  costs  of  its  hearing  aid  production 

nearly  3,  5ths.  Now  —  less  than  one  year  since  started  using 

seven  out  of  every  ten  ^  ^deaf  patients  applying 

for  hearing  aids,  under  New  Zealand’s  Social  Security  System,  ask  for  . . . 
and  get  Frazers.  there  any  doubt  that  ^*‘r4SS^^i>is  proud  of  being 

FIRST  in  the  British  Empire  to  use  ^  in  hearing  aids? 


and  get  Frazers.  [jH  Is  there  any  doubt  that 

aC:^ 

FIRST  in  the  British  Empire  to  use  ^ 


'i 


♦Fach  P  F  C.  unit- - iiuIuJin>;  aK>vc*  This  is  a  stlumatic  Jiacram  t>f  Ampec,  Onfralab's  Here’s  the  Frazer  Hearin>;  Aid  Because  it 

—  IN  an  intetrai  asstnihU  «'t  Ui  K.ip  lapau*  ama/im:  P  I  (  unit  that  comhnu-s  all  ioinp»>nents  «*t  uses  Ampfc.  the  Frazer  is  smaller,  lighter, 

tors  and  resisttirs,  closely  hmided  to  a  uramic  an  audit' amplifier  tube  st»cktt>.  capacitt»rs.  resistors  \X  hat  s  mi*re.  Ampu  helps  Fra/er  produce 

plate  and  t.(»nnet.ted  bv  printed  siKer  paths  and  \Mr1n4:  —  t»n  tuie  ctunpait,  ceramic  chassis.  mitre  dependable  heariny;  aids,  taster 

Cen^^  —  DEVELOPMENTS  THAT  CAN  HELP  YOUi^ 


Division  of  GIOBE-UNION  INC.  •  Milwaukee 


Arrow  point!  to  CRl'i  now  VERTICAL  INTE¬ 
GRATOR  NETWORK  —  used  by  Admiral  on- 
gineers  to  sov*  spaco  and  cut  otsombling 
time  of  their  new  TV  models. 


Centralab  reports  to 


.fEr/t(y  C'rp, 


fi'.fi  — a  liny,  cuinpjvt  plate  CufUaiiuni’  both  tapacitui>  anj  rc- 
si>tiir''.  It  saNfs  pii*Juilu»ii  tune  .  .  .  sulilcrul  O'limi* 

fiMiis  fi)  3  Siinplitits  witmc  uperatiniis  for  ta^t<.•r  aNseniblv 
\\  hat\  mutt,  tilt  htlps  pnuluct  Ktttr  TV  itctivi.rs 


\C'htrt%tr  fTntralab  s  rtvttluliunary  P  I  C  is  iistJ,  you  art  sure 
to  fmJ  sptcJtil  po'Jmtiuii  .  .  .  quality  piuJints  Just  l"ok  at 
AJtmral  f  lupciaiicu  s  tint  ntv.  ttltviMuit  itctistis  A  stiits  nt 
Ailmnai's  \:».lto  str>  makt^  ust  of  T  Kl.s  \\uu.ii  St: 


Capacitor 


Capacitor 


l^rjt  r  Sttu  *<■  use»i  h\  .\>im 
Vanatutns  of  this  i  cntr.il.ib  \t7i 
are  available  un  special  uivi<r 


uiistiiutioii  assuiiN  lon>:  life  (.apautoi 
troin  5  ohmb  to  5  int^ohius 


Electronic  Industry 


4llt-\’o  K.ifis  arc  filler  anJ  by-pass  ca-  FT  Cintralabs  new  feed-  For  by-pass  or  coupling;  applications, 

patitors  combining;  bi>;li  solta>:e,  small  thru  or  bushmi;  mounted  capacitors  check  C  Rl.'s  oriynnal  line  of  ceramic 

si/e  and  a  satiety  of  terminal  connec-  eliminate  structural  and  electrical  ■■  disc  and  tubular  //;  bap-  /)/>c  //;- 

tions  to  fit  most  TV  needs  damage  duiin>;  installation  Kjpi  are  smaller  than  a  dime! 


(cntialabs  dcsclopmcnt  of  a  resolutionary.  ness  Sl/J^  Suitth  promises  impiosed 
AM  and  FM  performance!  Flat,  liori/ontal  siesien  saves  saluable  sp.ice.  allosss  short 
leads,  consenunt  location  to  coils,  reduced  lead  inductances  for  increased  ctficicncy 
in  loss  and  lii>;li  fiequciicics.  (  Rl.  Sl/Jf  Sutu/'n  are  ru>;>;cd  and  ctficicnl,  too. 


8 


CiKat  step  t\)r\varJ  in  is 

(.RL\  Ncv^  Roi.tr y  Coil  .inj  Cam 
Suitio.  Its  loil  Npnn>.:  >;ives 
ynu  sMUHitlitr  aition,  l(in>;LT  lilt*. 


9 


M(k1cI  ‘1’’  R.tJiohm  control  is  no 
Iar>:cT  ilian  a  dime  I  specially  ile- 
siiined  for  htjrin>:  aids,  psHkef  radio 
receivers,  miniature  amplitiers. 


10 


l  et  (  entralah  s  complete  RiJh  Im  liiu  take  care  of  \our  special  needs  ide  ran>:e 
of  \anations;  .\1  Jtl  "R  uire  uimnd.  '  veafts;  or  composition  type.  1  uatt 
MoJtl  -  coinposititui  t\pe.  *4  N^att  Direct  contact,  6  resistance  tapers.  MoJtl 

"M  ’  —  composition  type,  N 


Ceritralab  Printed  Electronic  Circuits 

973  —  Ampfc  —  tlirtt  lubt  P  P  f,  amplihir 

42-6  —  (a)rpl.MF  --P  li  C;  inttr>ta>;t  cnupliiif;  plate. 

999  Pfniodf  CoL'platf — specialized  P  P  C  couplini; 
plate 

42-9  PiLPFC — -Printed  Plectrnnic  Circuit  filter 

Centralab  Capacitors 

42-3  —  BC  Ti  hular  Hi-Kaps  —  capacitor',  tor  use  \clierc 
temperature  compensation  is  unimportant 

42-4  —  BC  Disc  Hi-Kaps — •miniature  ceramic  B(.  capacitois 

42-10  —  Hi A'o-Kaps  —  hiph  coltajic  capacitors  for  1  A'  appli 
cation. 

695  —  C.FKA.siiC  Tri.m.mfks  —  C  RP  trimmer  catalog; 

991 — Hi-Vo-Kaps  —  capacitors  for  TV'  application  Poi 
lohbers 

42-18  —  TC  Capacitors  —  temperature  compcnsatin>;  capaci¬ 
tors 

814  —  CAP.ACnoRS  —  hi>;h-solta>;e  capacitors. 

975  —  PT  Hi-Kaps- — feed-thru  capacitors. 


Centralab  Switches 

953  —  Slidf  Switch  applies  to  AM  and  FNf  switching  cir¬ 
cuits 

970 — I.FVFR  SwiiCH — shows  indexing  comhinations 

995^ — Rot  ary  Switch  -  schematic  application  diagrams. 

722  — >wiTCH  Catafik.  —  facts  on  C.Rl.s  complete  line  of 
sw  itches. 

Centralab  Controls 

42-7  —  Mopfi  r  Raiuoh.m  —  world  s  smallest  commercially 
proviuccJ  control 

697  -VAKiAhi  l-  Rim'^iors  —  full  fatt>  on  f  RK  V'aiiabit* 
Resistors 

Centralab  Ceramics 

720  —  O'KAMIC  Caiai.ck, --  (.Rl.  s  steatite  anJ  ceranue  prod- 
ucts. 

General 

26  —  CiFNI  RAi  Catalog -- (Combines  (ientralab  s  line*  of 
prttJucts  for  jobber,  ham,  expenmenter,  servieenun  or 
inJustrial  user 


Look  to  CENTRALAB  in  1949!  I'irst  in  component  research  that  means  lower  costs  for  the  electronic 
industry.  If  you  re  planning  new  ecjui|sment,  let  (.entralabs  sales  and  engineering  serxice  work  with  you.  hot 
complete  information  on  all  (  RI,  products,  get  in  touch  with  your  Centralab  Distributor.  Or  write  direct. 


CESiRAlAB 

Division  of  Globe-Union  Inc. 

900  East  Keefe  Avenue,  Milwaukee,  Wisconsin 

Yes — I  would  like  to  hove  the  CRl  bulletins,  checked  below,  for  my  technical  llbrory! 
□  973  G  42  9  42  18  953  G  953  G  722  C  720 

G  42  6  G  42  3  G  695  G  814  Q  970  G  42  7  G  26 

G  999  C  42  4  □  991  G  975  G  995  G  697 

Nome  .  . 

Address  . 


TEAR  OUT  COUPON 


Division  of  GIOBE-UNION  INC.  •  Milwaukee 


City 


State 


1+  (KOJ 


<  it')  the  full  of  the  stiltie  tiliil 

clyiiatnie  i  MKHI  cycle)  ina)!iieti/:itioii  <  harac- 
teri>tics  of  this  new  alloy.  Kxaiiiiiie  the 
ilyiiaiTiir-  curve  particularly  as  this  indi¬ 
cates  how  the  material  acts  tinder  actual 
operatini:  conditions. 

Note  these  faets: 

1.  Mamictic  saturation  is  ttchievetl  with  only 
the  -liuhte-it  chantie  in  inaiinel i/ini:  current 

2.  riic  evtrettiely  low  tttaiitiet izitii;  ettrretit 
ittakes  it  |Kis>ilile  to  htiild  sttittller  lti:ii;tietic 
attiplilicrs  of  exirettie  reliahility. 

3.  The  ktiees  of  the  saturaliott  ctirve  arc 
>h;irp.  evett  ttt  hiithcr  fretitteticies. 

4.  The  ttiost  itn|Hittant  fact  all  I’eritieroti 
cores  h;ive  idetitical  tttairtietizatioti  chante- 


teristics.  The  ilytiaitiic  characteristic  of  e;ich 
core  is  checkeil  hy  :i  "  N'ectorttieter.  '[lecially 
devcloisni  for  this  ptirpose.  This  cotisisteticy 
tdlows  i|esii!tiers  to  predict  tittiplilier  iH  tform- 
titice  accunitely  atid  |Misitively. 

Permeron  Cores  are  available  now 

iti  witiths  of  2t)  intti.  atitl  dO  ttttn..  itt  titty  s|H'ci- 
fied  itiside  atitl  oiitsiile  tiiaineters.  (  'ores  tire 
ilelivereil  hetit  trettteil  tiiiil  insiilalctl.  They 
tire  tilwtiys  furnished  in  hoiisinns  dc'iuncil  to 
|iroteil  the  iiitii;netic  intiteritd  tiitaiiisl  di-- 
fornitil  ion. 

Take  .\nother  l.ook  at  I’crnieron  and  con¬ 
tinue  to  look  to  I-T-l-;  to  hriiid  you  better 
enuipinent  anil  better  designs  .  . 

•  I  (•rm»  ri\  known  •  !’•  nn  ' 


For  Additional  Information  write  —  l-T-E  Rectifier  Division  or  consult  your  local  l-T-E  Representative 


l-T-E  CIRCUIT  BREAKER  COMPANY 

t9lh  AND  HAMILTON  STREETS.  PHILADELPHIA  30.  PA 
SWITCH  6ERR  .  UNI  T  S  U  ■  S  T  RT I  0  N  S  •  I S  0  L  RT  E  0  PHRSE  lUS  S  T  R  U  C  T  U  R  E  S  .  R  E  S I  S  T  0  R  S  •  t  P  E  C I  R I  P  R  0  D  U  C  T  S.  M  E  C  H  RN I C  Rl  RECTIFIERS 
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FIXED  RESISTORS 


I 


iQuaur 


ADJUSTABLE  RESISTORS 


Type  J  Bradleyometers  can  produce  any 
resistance-rotation  curve.  Resistor  element 
is  solid-molded  as  a  one-piece  ring  that  is 
unaffected  by  age,  wear,  heat,  or  moisture. 
Can  be  supplied  in  single-,  dual-,  or  triple¬ 
unit  construction  for  rheostot  or  potenti¬ 
ometer  applications.  Built-in  line  switch  is 
optionol  on  single  or  dual  types. 


In  all  standard  R.M.A.  values  as  follows— ^  watt  from  10  ohms 
to  22  megohms;  1  watt  from  2.7  ohms  to  22  megohms;  2  wott 
from  10  ohms  to  22  megohms.  Small  in  size;  tops  in  quality. 


SMALL  CONTACTORS 


LARGE  CONTACTORS 


Bulletin  700  Universal  Relays  are  avail¬ 
able  in  1 0-omp  rating  with  2,  4,  6,  and 
6  poles.  Two  contact  banks  permit  quick 
chonges  from  normally  open  to  normally 
closed  contacts.  The  double-break,  sil¬ 
ver-alloy  contacts  require  no  mointe- 
nance.  There  are  no  pins,  pivots,  bear¬ 
ings,  or  hinges  to  bind,  stick,  or  corrode. 


Bulletin  702  Solenoid  Contactors  ore 
ovailoble  for  ratings  up  to  300  amperes. 
Arranged  for  2-  or  3-wire  control  with 
push  buttons  or  automatic  pilot  devices. 
Enclosing  cabinets  furnished  for  all  serv¬ 
ice  conditions.  The  double -break,  silver- 
alloy  contacts  need  no  maintenarKe.  For 
complete  deKription  and  dimensions, 
pleoie  send  for  Bulletin  702. 


TIMING  RELAYS 


LIMIT  SWITCHES 


Essential  for  safety  inter¬ 
locks  on  transmitter  cabi¬ 
nets.  Also  used  for  sequence 
switching,  restricting  ma¬ 
chine  motions,  and  starting, 
stopping,  and  reversing 
motors.  Let  us  send  you 
Bulletin  701-2. 


Bulletin  848  Timing  Relays  are  ideal  for  any 
service  requiring  an  adjustoble,  delayed-action 
relay.  They  have  normally  open  or  normally 
closed  contacts.  The  mognetk  core  is  restrained 
from  rising  by  the  piston  in  fluid  dashpot.  Ideol 
for  transmitter  plate  voltage  control.  Time  deloy 
period  of  these  relays  is  odjustoble.  ^ 


Synthane  pump  bearings  used  in  this  Allis-Chalmers  vertical 
mixed  flow  pump  illustrate  an  interesting  application  of 
Synthane  requiring  stability  of  dimensions  within  close  tol¬ 
erances  under  conditionsof  severe  exposure  to  wear  and  water. 
Other  interesting  applications  for  Synthane  result  from  its 
many  additional  properties  in  combination — a  few  of  which 
are  high  dielectric  strength,  good  structural  strength,  light 
weight,  low  moisture  absorption,  and  corrosion  resistance. 


Plastics  where  plastics  belong 


for  dimensional  stability 


.  .  .  wear  resistance 


and  strength 


In  the  Allis-Chalmers  pump  shown  above  Synthane  was 
selected  as  standard  bearing  material  in  all  units  pumping 
clear  water.  Tests  indicated  that  Synthane  did  not  swell  ex¬ 
cessively  when  constantly  immersed  in  water.  In  these  instal¬ 
lations  water  is  the  only  lubricant. 

These  few  of  Synthane's  many  desirable  qualities  may  sug¬ 
gest  its  use  in  your  products  or  process.  If  so,  why  not  let  us 
help  with  design,  material,  or  fabricated  parts.  Write  today 
for  the  Synthane  Plastics  Catalog.  Synthane  Corporation, 

6  River  Road,  Oaks,  Pennsylvania. 


SymTiane 

- Isl - ^ 


where  Synthane  belongs 


•  i 


MBRlC4rfO  PARTS  *  MOLDiD  MACI»ATID  •  MO1060  tAMINATfO 

1 


Question: 

What  3  points 
have  these 


in  common? 


ANSWER: 

1.  All  of  thrm  have  an  unusual  combination  of  requirements. 

2.  All  of  them  are  made  from  Synthane  laminatf-d  plastics. 

2.  All  of  them  are  machined  from  Synthane  tubes  or  rods. 

QUESTION:  What  pmpvrtiis  in  combination^ 

ANSWER: 

F’roperties  such  as  structural  .strength;  light  weight;  toughne.ss; 
moisture  and  corrosion  resLstance;  dimensional  stability;  hard¬ 
ness;  abrasion  resistance;  low  coefficient  of  expansion;  and  de- 
.sirable  characteristics  for  electrical  applications,  as  low  power 
factor,  high  dielectric  strength,  low  dielectric  constant. 
QUESTION:  la  Synthane  easy  to  machined 
ANSWER 

Synthane  tulx-s  and  rods  are  ea.sily  and  quickly  machined  by 
standard  shop  equipment,  including  saws,  drills  lathes,  millers, 
punch  pres.ses,  and  automatic  screw  machines. 

QUESTION:  I)<h's  Synthane  proituce  finished  parts' 

ANSWER 

Synthane  produces  rods  and  tubes,  helps  you  design  for  u.s*- 
of  pla.stics,  and  delivers  top  quality  finished  parts  .Simd  for 
the  Tubing  Folder  today. 


Synthane  produces  a  wide  variety  of  shapes.  For  ex¬ 
ample:  a — round  tubes  or  rods,  b — square  or  irregular 
tubes  or  rods,  c — ovol  tubes  or  rods,  d — angles  or  chan¬ 
nels,  e — irregular  bore  or  insert. 


Standard  round  tubing  is  always  a  little  more  eco¬ 
nomical  to  use,  but  if  your  needs  coll  for  an  irregular 
shaped  section,  it  will  pay  you  to  inquire  about  Synthane's 
diversified  line  of  rods  and  tubes. 


Specifications: 

Oiam*tars;  Rod^-Vi"  to  4"  O.D. 

Tubing^Vi"  to  22"  I.D.,  0.0.  to  speoflcotioni. 
(Moldod  tubing  to  4"  O.D.  only.) 
longttii;  18"  to  36"«  longer  on  order 
Cotort'  Noturol  (Ton)  or  block 
fini^t:  Ground,  buffed  or  varnished 


SYNTHANE  CORPORATION,  6  RIVER  ROAD 
Oaks,  Pennsylvania 


For  diameter  or  wall  thickness  tolerances,  standards  of 
quality  for  tensile  and  compressive  strength,  dielectric 
strength,  density,  percent  of  moisture  absorption,  power 
foctor,  and  dielectric  constant,  write  for  descriptive 
Tubing  Folder. 


IMeast*  S4*n(i  rrn*  the  Synthane  Tuhing  Folder  by  return  mail 


SYNTHANE 


Addrem 


State 


fteprofontotivoi  in  AU  Principal  Citios 


pays  Off-* 
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PERFORMANCE-ENGINEERED  at  Electronics 
I’ark,  the  General  Electric  Focus  Coil  is 
now  being  used  by  many  leading  television 
manufacturers.  The  reason  for  this  wide¬ 
spread  adoption  of  the  G-E  F(kus  Coil  by 
design  engineers  is  best  explained  by  the 
following  equation: 


co?^'c^?tce  i/i  — 

GENERAL^  ELECTRIC 
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*Ptrmdnent  Magnet— Electro-Mjgnet. 


PEM  = 
PEM-PM  = 


PR  =.109’ X  247 
’R  =.029’ X  960 
Power  Saving 


=  2.93  watts 
=  0.81  watts 
=  2.12  watts 


In  addition  to  its  low  current  requirements 
(w  hich  permit  the  use  of  lower-priced  power 
supplies)  the  G-E  focus  coil  is  small,  compact 
and  light  in  weight.  These  features  provide 
additional  space  which  TV  set  designers  can 
use  to  advantage. 


For  complete  information  on  the  G-E  Focus 
(^oil  and  other  television  components,  write: 
Cieneral  Electric  Company,  Electronics  Park, 
Syracuse,  Sett  York. 


For  Uniform  High  Energy' 
in  EVERY  Application,  use 

INDIANA  PERMANENT  MAGNETS 


THIN-WALL  ALNICO  RINGS 

All  sizes  of  thin>walU  ring-type 
permanent  magnets  for  television 
focus  coils.  Indiana  quality  assures 
a  strong  magnetic  field. 

“ION -TRAP  "  PERMANENT  MAGNHS 


•  Look  to  INDIANA  for  quality  permanent  magnets— for 
skill  in  manufacture— for  cost-cutting  engineering  aid.  Strict 
supervision  in  every  step  of  production  is  your  assurance  of 
exact  magnetic  and  mechanical  characteristics. 


Permanent  magnets  to  deflect  electrons  out 
of  the  ion-electron  stream.  Made  of  Alnico 
and  Cunife  in  alt  diameters  and  forms. 

PERMANENT  MAGNETS  FOR 
PHONOGRAPH  PICK-UPS 

Indiana  permanent  magnets  for  transforming 
mechanical  energy  into  electrical  energy 
cover  the  full  range  of  physical  properties, 
sizes,  and  shapes.  For  phonograph  pick-ups, 
microphones,  electric  organs,  etc. 

PERMANENT  MAGNETS  FOR  SPEAKERS 

Indiana  permanent  magnets  for  transform¬ 
ing  electrical  energy  into  mechanical  energy 
in  loud  speakers,  telephone  receivers,  polar¬ 
ized  vibrators,  electric  clocks,  etc.  Indiana 
has  the  right  permanent  magnet  for  each 
need. 

PERMANENT  MAGNETS  FOR  INSTRUMENTS, 
RELAYS,  AND  CONTROLS 

A  complete  variety  for  ammeters,  galvan¬ 
ometers,  light  meters,  voltage  regulators, 
switches,  polarized  relays,  etc.  Indiana  brings 
you  the  latest  methods  and  techniques. 

PERMANENT  MAGNET  SUB  ASSEMBLIES 

Assemblies,  of  which  the  permanent  magnet 
is  a  part,  designed  to  meet  your  specifications. 
Furnished  for  all  requirements. 


ALL  MATERIALS  •  ALL  SIZES  •  ALL  SHAPES 

INDIANA— the  world’s  largest  exclusive  prt)ducer  of  per¬ 
manent  magnets,  and  the  only  manufacturer  furnishing  all 
commercial  grades  of  permanent  mag¬ 
net  alloys— has  the  know-how  and  fa¬ 
cilities  to  develop  and  produce  the  per¬ 
manent  magnets  you  require.  More 
than  30,000  different  needs  have 
been  met  successfully  by  INDIANA 
“packaged  energy.”  Write  today. 

SeUcA  to 

Boston  16,  Mass.,  2^8  Park  Square  Building. 

Cleveland  I  f,  O.,  508  Hippodrome  Building. 

Detroit  2,  Mich.,  908  Fisher  Building. 

Los  Angeles  15,  Calif.,  1151  S.  Broadway. 

New  York  17,  N.  Y.,  51  East  42nd  Street. 

Philadelphia  7,  Pa.,  Real  Estate  Trust  Bldg. 

Rochester  4,  N.  Y.,  519  Sibley  T  ower  Bldg. 

Washington  7,  D.  (^,  1011  New  Hampshire  Ave. 

Ask  for  Book  No.  4E-8 


INDIANA'S  wide 
variety  ef  magnet 
alley*  permit*  preci*e 
•election. 

CAST 

Alnico,  I.  II,  III, 

IV,  V,  VI,  XII 
Cobalt 
Cunico 
Indolloy 
SINTfRID 
Alnico  II,  IV,  V 
Indolloy 
Vectolile 
DUCTILE 
Cunico 
Cunife  I,  II 
Silmonol 
FORMED 
Chrome 
Cobalt 
Tungsten 


INDIANA 

PERMANENT 


THE  INDIANA  STEEL  PRODUCTS  COMPANY 

6  NORTH  MICHIGAN  AVENUE  •  CHICAGO  2,  ILLINOIS 


SPECIALISTS  IN 
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WEAW-FM'<  737A  “5  kw"  trantmiltar 


Nominal  power  rating:  5  kw  FM 
actually  a  hV-i  kw  transmitter 


actually  a  kilowatt  FM  transmitter. 

Operated  conservatively,  with  a  37M  8 
Collins  antenna  having  a  gain  of  8.3,  this 
transmitter  presents  plenty  of  power  to  the 
transmission  line  to  cover  line  loss  and  furnish 
the  45  kw  of  radiated  power  for  which  WEAW- 
FM  has  applied. 

The  Collins  737A  transmitter  with  a  4-to 
8-bay  Collins  37M  antenna  is  your  best  and 
most  economical  equipment  with  which  to 
radiate  FM  power  in  the  range  of  20  to  45  kilo¬ 
watts.  Write  us  for  literature  which  will  give 
you  more  complete  information. 


WEAW-FM,  Evanston.  Illinois,  has  been  radi¬ 
ating  36  kilowatts  with  the  Collins  73  7 A 
“5  kw”  transmitter  and  the  Collins  37M-8 
eight -bay  antenna  shown  on  this  page. 

Recently  the  station’s  management  applied 
to  FCC  for  permission  to  increase  its  effective 
radiated  power  from  36  to  45  kilowatts. 

This  increase  can  be  made  without  buying  a 
more  powerful  transmitter  .  .  .  without  even 
using  all  the  power  of  which  the  present  trans¬ 
mitter  is  capable. 

Although  it  is  nominally  rated  in  the 
5  kw  classification,  the  Collins  737 A  is 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa  ; 

11  West  42nd  Street,  New  York  18,  N.  Y.  458  South  Spring  Street,  Los  Angeles  13,  California 
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New  process  for  depositing  seienium  gives  rectifier 
stacks  greater  uniformity,  higher  efficiency  ond 
ionger  usefui  iife. 


Here’s  real  news  for  rectifier  users.  G.E.’s  new  18-volt  selenium 
cells,  made  by  a  special  evaporation  process  which  deposits 
selenium  on  the  aluminum  base  with  greater  uniformity  than 
otherwise  possible,  give  you  these  advantages: 

GREATER  OUTPUT — With  50'’J  more  output  than  the  standard 
12-volt  cells,  the  new  design  can  be  used  for  any  application 
except  th«)se  few  which  demand  24-hour,  year-around  service. 

HIGHER  EFFICIENCY— Not  only  is  the  initial  efficiency  higher, 
but  more  uniform  coating  keeps  it  high  during  the  life  of  the  stack. 

SAVING  IN  SPACE— About  one-cjuarter  less  space  is  required 
ft)r  the  same  output. 

LOWER  COST— Depending  on  the  voltage  across  the  stack, 
the  18-volt  cells  can  save  25',  in  cost  compared  to  standard  12- 
volt  cells. 

Selenium  stacks  are  available  in  several  standard  sizes.  Output  in  d-c 
voltage  ranges  from  18  to  126;  applied  a-c  voltage,  from  26  to  161. 
Bulletin  GEA-5258  will  give  you  detailed  information.  Send  for  it  todayl 


STYLED  FOR  READABILITY 
BUILT  FOR  RELIABILITY 


This  brand-new  line  of  2,'2-inch  thin 
panel  instruments  has  streamlined  fea¬ 
tures  which  will  ({ive  your  panels  a  “new 
look."  Arc  lines  have  been  eliminated. 
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TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


leaving  only  the  upright  scale  divisions. 
New  tapered  pointer  helps  eye  focus  only 
on  the  reading.  All  hut  essential  mark¬ 
ings  are  masked  by  attractive  case. 

Internal  mechanism  is  designed  for 
extra  reliability.  High  coercive  Alnico 
magnet  assures  proper  alignment,  even 
under  severe  operating  conditions.  Large 
air  gap  reduces  danger  of  stickiness 
caused  hy  foreign  particles.  A  variety  <if 
types  and  ratings  in  round  or  square 
cases  are  available  for  use  in  radio,  tele¬ 
vision  or  testing  equipment.  Ciet  com¬ 
plete  details  from  Bulletin  (iK<!-368. 


DESIGNED  FDR 

YDUR  REQUIREMENTS 


General  Electric  pulse  transfi>rmers 
for  radar  and  associated  applications  are 
designed  to  perform  dependably  in  ex¬ 
tremes  of  operating  conditions.  Many 
ratings  in  current  production  are  of  a 
special  nature — designed  to  keep  pace 
w'ith  rapidly  changing  requirements  of 
the  industry.  However,  for  certain  appli¬ 
cations,  they  can  he  built  to  the  specifi¬ 
cations  of  electronic  equipment  manu¬ 
facturers.  Types  available  include  inter¬ 
stage  transformers,  blocking  oscillator 
transfitrmers,  charging  chokes,  current 
transformers,  and  pulse  thyratron  grid 
transformers.  Tor  a  listing  of  available 
designs  and  ratings,  .send  for  bulletin 
GEC-481. 


THEY'RE  SMALL 

BUT  THEY  CAN  TAKE  IT 


(iast-glass  bushings  with  sealed-in 
nickel-steel  hardware  can  he  readily 
welded,  soldered,  or  brazed  directly  to 
the  apparatus,  thus  eliminating  gaskets 
and  providing  a  better  seal.  Small,  com¬ 
pact  structure  often  makes  possible  re¬ 
duction  of  over-all  size  and  weight  of 
equipment.  Practically  unaffected  by 
weathering,  micro-organisms,  and  ther¬ 
mal  shock,  they're  particularly  well 
suited  for  use  in  electronic  equipment 
and  in  installations  where  operating 
conditions  are  severe.  Available  in  rat¬ 
ings  up  to  8,6  kv  and  for  currents  to 
1200  amperes,  (^heck  Bui.  GEA-3093. 


RELY  ON  THESE 

FOR  STABILITY 


Fixed  paper-dielectric  capacitors  are 
manufactured  in  accordance  with  joint 
Army-Navy  specification  JAN-C-23. 
They're  constructed  with  thin  Kraft 
paper,  oil  »>r  Pyranol*  impregnated,  for 
stable  characteristics  and  high  dielectric 
strength.  Plates  are  aluminum  foil; 
special  bushing  construction  provides 
for  short  internal  leads,  prevents  possi¬ 
ble  grounds  and  short  circuits,  ('.ases 
have  permanent  hermetic  seal. 


Case  style  GP  63  (shown  abttve)  is 
rated  0. 1-0. 1  muf  and  1000  volts. 
Other  ratings  range  from  .01  muf  to 
13  muf  and  from  100  to  12,300  vt>lts. 
Write  for  detailed  description  and  oper¬ 
ating  data  in  bulletin  (iEA-4337A. 

’Reg.  I’.S.  Pat.  t)lT. 


DDES  A  BIG  JOB 

IN  CLOSE  QUARTERS 

_ ^ _ I _ 1 _ 


C'l.K.'s  midget  soldering  iron  can  do 
a  big  |ob  with  only  one^fourth  the  watc> 
age  usually  used.  This  handy  6-vol(, 
2S«watt  iron  is  only  8  inches  long  with 
'  s"  or  ’4"  tips  and  weighs  but  l-V* 
ounces.  Designed  for  close-quarter,  pin¬ 
point  precision  S4)ldering,  the  **niidget'* 
offers  you  all  these  advantages:  low  cost 
S4>ldering;  **finger-tip”  operation;  quick, 
continuous  heat;  easy  renewal;  long  life; 
low  maintenance.  A  real  aid  in  designing 
radios,  instruments,  meters,  electric  ap¬ 
pliances,  and  many  other  products  re¬ 
quiring  precision  soldering.  Availabli 
from  stock.  (!heck  bulletin  (>bA-4519 


/  Gentrol  El«<tric  Compony«  Section  A667-2 
!  Apporotut  Deportment,  Schenectody,  N.  Y. 

^  Pleose  jend  me  the  following  bulletins: 


.  D  GEA-4357A  D-C  Copociters 
m  D  GEA-4519  Midget  Soldering  Iren 
t  D  GEA-5093  Gloss  Bushings 
Q  GEA-525B  Selenium  Stacks 
§  Q  GEC-36B  Ponel  Instruments 

/  NAME . . 

f  COMPANY . 


ID  GEC-481  PuI>,  Trontfermtrt 
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SEE  NEW  PRODUCTION  PROFITS: 


SEE  NEW  SALES-STIMULATION 


FOR  A  SHARPER  IMAGE  OF 

TOP  PROFITS  IN  TELEVISION 
PRODUCTION  and  SALES 


AMERICAN  PHILLIPS  SCREWS 


Assembly  of  costly  television  sets  puts 
a  prohibition  on  spoilage.  That’s  why  American  Phillips  Screws  are  used, 
to  help  keep  sets  rolling  out  to  an  eager  market,  and  to  keep  rejections  down. 
No  delays  or  losses,  then,  and  output  hits  the  main  channel  with  highest 
return  per  man-hour,  which  means  time-savings  up  to  50%! 


Smoothly  finished,  unmarred  cabinet 
work  is  the  basis  of  television-set  sales.  And  that’s  the  way  sets  come  from 
an  assembly  department  using  American  Phillips  Screws. 


Of  fW 


Does  YOUR  product  have  this  double-feature  of  production-economy  and 
sales  promotion?  Then  write: 


AMERICAN  SCREW  COMPANY,  PROVIDENCE  1,  RHODE  ISLAND 

Chicago  II:  S>9  I.  Illinois  St.  Ootrolt  2:  SOI  Stophonson  Bolldlng 


ALL  TYPES 

ALL  METALS:  Stasl, 
Brats,  Brenia,  Sloln- 
Istt  Slaal,  Aluminum, 
Monsl,  Evsrdur  (sili¬ 
con  bronss) 
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method  of  drilling 
microscopic  holes 


Until  now,  precision  drilling  of  extremely  small  diameter 
holes  (such  as  .0016'  dia.)  has  been  manually  controlled. 
Even  with  highly  skilled  operators,  however,  drill  breakage 
has  been  frequent — resulting  in  waste  of  time  and  effort, 
and  damage  to  work  and  equipment. 

But  now  comes  the  revolutionary  Microdrill.  Relying  on 
sensitive  electronic  circuits,  instead  of  the  human  senses  of 
feeling  and  sight,  it  operates  infallibly  and  precisely  by 
means  of  remote  electric  controls. 

Heart  of  the  drill  press  is  a  spring-loaded  Nichrome  V 
wire  which,  when  heated  electrically,  expands,  thereby 
lowering  the  drill  spindle.  Conversely,  when  heating  current 
is  decreased,  it  contracts  and  raises  the  spindle.  Electronic 
control  of  the  heating  current  effects  extremely  smooth 
vertical  travel,  the  drill  being  raised  or  lowered  at  a  pre¬ 
cisely  adjustable  rate. 

Holes  as  small  as  .0016'  in  diameter  are  drilled  with 
utmost  ease — drill  breakage  reduced  to  a  negligible  mini¬ 
mum.  Time  is  saved.  Costs  are  cut. 

Says  the  manufacturer,  Teletronics  Laboratory,  Inc., 
Westbury,  N.Y.:  “The  wire  used  in  the  Microdrill  must 
have  a  high  coefficient  of  linear  expansion,  high  tensile 
strength,  high  specific  resistance — and  must  be  able  to 
retain  its  physical  and  electrical  properties  at  high  tempera¬ 
tures.  We  know  of  no  other  wire  as  suitable  for  our  purpose 
as  Nichrome  V.” 

If  you,  too,  have  a  product-performance  problem,  why 
not  consult  with  us.  In  addition  to  Nichrome  and  Nichrome 
V,  we  make  over  80  alloys  for  the  electronic  and  electrical 
industries.  One  or  more  of  these  may  be  what  you  are 
looking  for. 


S*oifle5% 
Sptnd/t  OfK^ 


High  coefficient  of  linear  expan¬ 
sion  of  Nichrome  V  permits  maxi¬ 
mum  vertical  movement  of  spindle 
with  shortest  possible  length  of  wire. 
High  tensile  strength  of  Nichrome 

V  permits  use  of  a  spring  large 
enough  to  furnish  sufficient  force 
to  drive  spindle  down. 

High  heat-resistance  of  Nichrome 

V  permits  heating  wire  to  1700  F. 
without  permanent  elongation — 
affording  substantial  drill  feed 
range. 

High  specific  resistance  of  Nich¬ 
rome  V  minimires  heating  current 
required. 


* NlclirDaie  is  manufactured  only  by 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 


BRANCHES:  Chic090,  Dttroit,  Cttv«tond.  Lot  Angoitt.  Son  Froncitco,  Stoftlo 
Manufactured  and  told  in  Canada  by 
Tho  B.  GREENING  WIRE  COMPANY^  LTD.*  HotniUonf  Onlorio*, Canada 


'T.M  Ref.  U.  $.  Pot.  Off. 


ADJACENT  CHANNEL  PROBLEM 


Today!  The  modern,  the  oeientifir,  the  ideal 
mohile  radio  rommunirations  equipment  is 
here. 

Research,  experiiiienlalion,  development,  and 
field  testing  in  systems  operation  produced 
this  scientilie  ansvier  to  the  adjacent  channel 
operations  proldeni. 

The  minor  proldeni  of  super-precision  selectiv¬ 
ity  was  solved  in  six  months,  hut  two  years  of 
research  and  the  creation  of  five  major  inven¬ 
tions  were  required  to  solve  the  major  pridilem 
of  inlerniodulalion  before  same-area  adjacent 
channel  operation  hccanie  praclicahic. 

Here  is  equipincril  that  is  new  all  through,  with 
the  new  ania/.in^  circuit  inventions  which  pro- 
viile  a  new'  standard  of  performance  for  the 
industry. 

Here  is  equipment  to  {jive  you  the  most  mod¬ 
ern  rommunications  system  you  can  own — ac¬ 
tually  anticipating  the  standards  of  good  en¬ 
gineering  practice  for  the  future.  This  startling 
ileparture  from  the  conventional,  offering  new 
simplicity  of  mainlenaiice,  and  a  new  standard 
of  reliahility — this  engineering  and  scientific 
achievement  is  the  new  MOTttKOI.A  •'Research 
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"r  MctBic&i 


ony  other 

the  cow- 
toda’< 


COUPON 


Nome 


Position 


I  MOTOROLA  INC.,  Communications  Division 


4545  Augusta  Blvd.,  Chicago,  III.  Dept.  E  Jul 


StNSICON  (ItCUIT  (PAT.  PENDING)  •  BRIDGE  BALANCED  OVEN  (PAT.  PENDING) 

ISO-Q  CAVITIES  (PAT.  PENDING)  •  CAPACITANCE  DISCRIMINATOR  (U.S.  PAT.  2,404,359) 

ST  ATOMIC  OSCILLATOR  (PAT.  PENDING)  •  DIFFERENTIAL  SQUELCH  (U.  S.  PAT.  2,343,115) 
PERMAKAY  FILTER  (PAT.  PENDING)  •  I.  D.  C.  SLOPE  FILTER  (PAT.  PENDING) 


nememlxT !  Srlerlivity  alnnr  is  not  the  ans\«er  to  ailjarent 
rliannel  operation.  'I'lie  integrateil  systems  eomhination  of 
these  new  in\enlinns  is  the  niotlern  engineering  answer  to 
full  channel  utilization. 


thSU 


V 

FM 


I  Firm  ... 


2-WAY  RADIO  i 
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ADJACENT  CHANNEL 
OPERATIONS 


The  Sensicon  Circuit 

A  ra<liral  rlriiartiin*  from  con- 
vriitioiial  r<‘r<’isrr  <le<4igii  to 
arhiesi'  roiilrol  of  iBiIrrmoiliila- 
lion,  iho  major  liarri<>r  to  huc- 
rrok^fiil  adjamit  rlianm‘1  o|N‘ra- 
lioBi,  Thi*  S4‘ii«sir<m  t  arriiit  i«>  th«* 
namo  to  ihr  prarliraliU- 

«>mlMMlim«‘nt  4»f  an  insriilion 
Mhirh  uill  rhaiitEt*  iirtvfAviimlly 
all  fiitiir«*  4*4»mmuni(*alion  rr- 

r<*is«‘r  dr-^iien.  Thr  S4‘n<si<*on  (ar* 
riiit  a  MfVn)HO|.\  •*rir'*t'* 
(Patrnt*A  Pcnrlinfe). 


I.D.C. 

(^on*>iH€‘r  ihi*  S«*n*»iron  f'.irruil, 
ihr  IVrmakay  Filt«‘r.  ihr  Sta- 
trsmir  0«rillal4>r«  ami  lh«‘ 
flasitir*-.  ami  thru  aiJil  to  all 
ihr  ln*»lantan<‘<m’*  l>«‘sia- 
li«)n  Control  (Patent  Pemlitifc) 
to  keep  the  intHliilalt'd  trans¬ 
mitter  rn«lialioti  Hithin  the 
ehaniiel  h<mn<lari<‘s  ami  >oii 
base  the  fvirmiila  s«hirh  an- 
i>»Her*A  the  atljarent  ehannel 
prohh'in.  Not  4»ne,  hut  all  of 
these  inveBilions  are  m'ceswars 
for  prarlieahle,  troiihh'-f ree 
«>yst4*nis  op<'rali«»n. 


The  Permalcay  Filter 

Thr  «uprr-prrri«ion  .eUTlivilv 
of  the  Sen. iron  rrrri.rr*.  100 
(III.  (ioHii  at  the  rclier  nf  thr 
nfljarrnl  rhannri,  i.  arhiortl 
l>y  ihr  IVrmakay  Filirr  (I’uIrnI 
IVnftiiiic).  Ca.l  in  a  .olid  bliwk 
of  polyr.Irr  .lyrrnr,  x-alrH 
uRain.l  moi.lurr,  viliralion  and 
rhanirr.  ihi.  unit  i.  Knaruntrrd 
for  Ihr  lifr  of  Ihr  ri|uipniriil. 


ISO-Q  Cavities 

Sihrr  plated,  .raird,  ihrrnially 
romprn.atrd  I.o-Q  Receiver 
t  '.avilir.fl’airnt  IVndinii)  free/r 
the  M-Irriion  of  the  dr.irrd  .in- 


The  Statomic  Oscillator 

Sinule-eycle  frequency  control 
prosiHed  by  the  stable  auto¬ 
matically  eompen^ateH  cryMal 
rireuit,  «4top<«  drift  and  hold**  the 
tkifCnal  perfeelly. 


Sorry#  we  can’t  mention  names;  but  this  is  the 
insulator  body  for  a  new  type  of  dash*board 
light-switch  being  manufactured  of  MYCALEX 
410  molded  insulation  for  one  of  the  leading 
iines  of  cars*.  .  .* names  on  request. 

!t’s  no  great  secret  that  automotive  firms  buy 
wisely  and  well . . .  and  it’s  justly  proud  we  are 
that  after  making  exhaustive  tests  and  com¬ 
parisons,  this  large  maker  of  cars  specified 
MYCALEX  410  molded  insulation  as  ideal  for 
the  new  type  dash-board  light-switch  being 
introduced  in  their  1949  line. 

Again#  it  was  proved  that  on  long  run,  round 
the  clock  production,  MYCALEX  410  insulation 
parts,  molded  with  or  without  metal  inserts, 
are  low-cost  and  competitive  with  less-effective 
molded  insulation  materials. 

Again#  MYCALEX  410  molded  insulation  dem¬ 
onstrated  its  absolute  dimensional  and  electri¬ 
cal  stability;  low  dielectric  loss;  high  dielectric 
strength;  high  arc  resistance;  stability  over  wide 


humidity  and  temperature  changes;  resistance 
to  high  temperatures,  moisture  and  oils;  and 
great  mechanical  precision  and  strength.  In¬ 
serts  of  common  or  precious  metals  may  be 
injected  in  the  MYCALEX  410  molding  process. 
Yes#  MYCALEX  410  molded  insulation  meets 
the  most  exacting  requirements  of  high  fre¬ 
quency  applications. 

■  REMEMBER... 

MYCALEX  410  MOLDED  INSULATIDN  IS  THE 
EXCLUSIVE  FORMULATIDN  OF  MYCALEX 
CORPORATION  OF  AMERICA. 


y^CALEX 

/TMC'  tr>lSULATOW\, 


We  stock  these 

*  t  I 

J  H 

rc 

MYCALEX  410 

_  1 

Tiny  Tie  In  Terminals 

^ ! 

< 

tor  . 

'  1  ‘ 

— 

i 

Sub  miniature 

i:  "  - 

Transmitting  Equipment 

1  . 

,  i 

.  , 

MYCALEX  CORP.  OF  AMERICA 

"Own*fx  of  ‘MYCALEX"  Patents” 

Ptoni  and  Cmral  0«k.i,  ClIFTON,  N.  J.  tmaorih*  OMm,  30  ROCKEFCllH  PIAZA.  NEW  YOtK  30,  N.  Y. 


Leading  Automobile  firm  specifies  MYCALEX  410 
molded  insulation  for  new  dashboard  lightswitch... 


ONCE  AGAIN,  MYCALEX  410 
GETS  THE  CALL . . . 
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f  yj/  fjimuhji/id 


SIE,  on*  of  th*  leading  designers  and  manufacturers  of 
transformers  and  reactors  for  the  petroleum  geophysical 
industry,  is  a  recognized  specialist  in  the  low  frequency 
field  of  transformers  and  sub-sonic  hermetically  sealed 
transformers  and  reactors. 

As  a  result  of  recently  expanded  plant  capacity  and 
th*  latest  innovations  in  manufacturing  techniques, 
SIE  is  now  in  a  position  to  produce  highest  quality 
custom-built  transformers  and  reactors  to  any  desired 
specifications  at  standard  stock  prices. 


SOUTHWESTERN  INDUSTRIAL 
ELECTRONIC  CO. 


Op 


NSFO 


KTOf 


s.JliD 

PMYSiCAl. 


2831  POST  OAK  ROAD  •  HOUSTON,  TEXAS 


THU 


Distributed  by 

HARRISON  EQUIPMENT  COMPANY 

HOUSTON  •  DALLAS  •  TULSA 


COMTAMY 
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5.«c-  1972  ,n  tf.iH.o  un.i  .. 

251  WIST  19TM  STRUT,  NEW  YORK  11,  N  Y 


Slashing  his  way  to  victory  by  powerful,  telling  strokes 
the  swimming  champion  is  first  at  the  finish  line  by  a 
safe  margin — a  winner  because  he  has  the  "extra  some¬ 
thing"  in  skill  and  endurance  that  spells  TOP  PERFORM¬ 
ANCE. 

Top  performance  in  every  rectifier  application  is  assured 
to  users  of  Seletron  Selenium  Rectifiers  by  reason  of  the 
"Extra  Something"  we  put  into  them. 

All  chemicals  of  high  purity  to  meet  rigid  special  specifi¬ 
cations. 

Precision  methods  in  all  mechanical  and  chemical  proc¬ 
esses  plus  scrupulous  care  in  assembling  give  them  "Extra 
Something  No.  2." 

And  to  clinch  all,  every  Seletron  Selinium  Rectifier  must 
pass  through  an  uncompromising  series  of  tests  and  inspec¬ 
tions,  before  we  give  it  our  OK  for  shipment  to  you. 

Fabricated  under  such  rigid  rules,  it  is  easy  to  under¬ 
stand  why  Seletron  Rectifiers  hove  won  a  nation-wide 
reputation  for  long  dependoble  service  in  AC  to  DC 
applications  of  every  type. 

Furnished  in  a  variety  of  assemblies 
to  cover  a  wide  range  of  currents  and 
voltages. 

Write  today  for  Catalog 
Addrest  Dept.  fS-19 


niNIATuei  SIliTRON  RECTIFKRS 


FOR  ALL  ELECTRONIC  AND 
RADIO  APPLICATIONS 


SPECIFY  "SELETRON  MINIATURES' 


They  insure  dependable  service. 


Codt  Numb«  5M4  SMI  5P1  SRI  SOI  SSI 
Cwrcnt  Ralins  7S  ma.  lOOma.  ISOma.  200  ma.  SSO  ma.  SOO  ma. 
PlataHaliht  1'  1'  1  3  16*  1  1  2'  11/2’  2' 

Plata  Widdi  r  1*  13  16' 11/4'  lit'  2' 
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330B  DISTORTION 
ANALYZER 


This  fast,  versatile -/!>/>-  330B  Analyzer 
measures  disturtiun  at  any  frequency 
from  20  cps  to  20  kc.  Measurements 
are  made  by  eliminating  the  funda¬ 
mental  and  comparing  the  ratio  of  the 
original  wave  with  the  total  of  re¬ 
maining  harmonic  components.  This 
comparison  is  made  with  a  built-in 
vacuum  tube  voltmeter. 

The  unique  -hp-  resistance -tuned 
circuit  used  in  this  instrument  is 
adapted  from  the  famous  -hp-  200 
series  oscillators.  It  provides  almost 
infinite  attenuation  at  one  chosen  fre¬ 
quency.  All  other  frequencies  are 
passed  at  the  normal  20  db  gain  of 
the  amplifier.  Figure  I  shows  how  at¬ 
tenuation  of  approximately  80  db  is 
achieved  at  any  pre-selected  point  be¬ 
tween  20  cps  and  20  kc.  Rejection  is 
so  sharp  that  second  and  higher  har¬ 
monics  are  attenuated  less  than  lO^c. 

Full-Fledged  Voltmeter 

As  a  high -impedance,  wide-range, 
high-sensitivity  vacuum  tube  voltme¬ 
ter,  this  -hp-  3.30B  gives  precision 
response  flat  at  any  frequency  from 
10  cps  to  100  kc.  Nine  full-scale 


ranges  are  provided:  .03,  .1,  .3,  1.0, 
3.0,  10,  30,  100  and  300.  Calibration 
from  •  2  to  —  12  db  is  provided,  and 
ranges  are  related  in  10  db  steps. 

The  amplifier  of  the  instrument  can 
be  used  in  cascade  with  the  vacuum 
tube  voltmeter  to  increase  its  sensitiv¬ 
ity  100  times  for  noise  and  hum 
measurements. 

Accuracy  throughout  is  approxi¬ 
mately  it  3^1  and  is  unaffected  by 
changing  of  tubes  or  line  voltage  var¬ 
iations.  Output  of  the  voltmeter  has 
terminals  for  connection  to  an  oscil¬ 
loscope,  to  permit  visual  presentation 
of  wave  under  measurement. 


Measures  Direct  From  R*F  Carrier 

The  -bp-  330B  incorporates  a  linear 
r-f  detector  to  rectify  the  transmitted 
carrier,  and  input  circuits  are  contin¬ 
uously  variable  from  500  kc  to  60  me 
in  6  bands. 

Ease  of  operation,  universal  appli¬ 
cability,  great  stability  and  light 
weight  of  this  unique  -hp-  330B  Ana¬ 
lyzer  make  it  ideal  for  almost  any 
audio  measurement  in  laboratory, 
broadcast  or  production  line  work. 
Full  details  are  immediately  avail¬ 
able.  Write  or  wire  for  them  — today 
Hewlett-Packard  Company,  1457A 
Page  Mill  Road,  Palo  Alto,  (Jalit. 


instruments 

AND  ACCUtACY 


Nois*  ond  Oisforfion  AnalyzTS  Wav  Analyzers  Fvquancy 

Audio  fvquancy  OscUlotort  Audio  Signal  G•n^ratort  Vacuum  Tub*  Vo/fm«f«rf 

Amp/iAers  Powor  Supp/iot  UHf  Signal  Gonorofors  Affonuofors 

Squoro  Wovo  Gonorolori  Froquonejr  Sfondardt  fUcIronic  Tachomofori 
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GLOBAR 


TRADE  MARK 


GLOBAR  Ceramic  Resistors  ore 
manufactured  in  a  wide  range 
of  shapes  and  sizes  — assure 
accurate  performance  wher¬ 
ever  they  are  used. 
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Resistors  Improve  Product 
Performance 


The  performance  of  electronic  circuits 
in  radio,  television  and  industrial 
applications  is  improved  through  the  use 
of  GLOBAR  Brand  Ceramic  Resistors. 
That's  because  GLOBAR  resistors  are 
made  to  meet  the  exact  needs  of  yt>ur 
circuit.  Through  careful  attention  to  de¬ 
sign  and  composition,  characteristics  are 
imparted  which  insure  accurate  operation 
under  the  most  ditficult  conditions.  In 
many  instances,  they  provide  the  most 
economical  way  of  supplying  resistor 
requirements. 

The  accompanying  table  lists  a  few  of 
the  general  characteristics  and  typical  ap¬ 
plications  of  GLOBAR  resistors.  Where 
required,  wtirking  samples  of  each  of 
these  types  can  be  supplied  for  engineer¬ 
ing  tests.  When  requesting  samples, 
complete  information  on  your  circuit 
should  be  furnished. 


Bulletin  R  contains  useful  engineering 
data  on  GLOBAR  Ceramic  Resistors, 
(-opies  will  be  supplied  immediately 
upon  request. 
■  There  is  no  ob¬ 
ligation.  Write 
Dept. V-79, The 
Carborundum 
Company, 
GLOBAR  Di¬ 


vision,  Niagara 
Falls,  N.  Y. 


TYPE 

CHARACTERISTICS 

TYPICAL 

APPLICATIONS 

A 

Low  negative  voltage  and 
temperature  sensitivity. 

General  purpose  resistor 
for  radio  receivers  and 
transmitters. 

B 

Medium  negative  voltage 
and  temperature  sensitivity 

Instrument  compensation. 
X-Ray  Equipment. 

BNR 

High  negative  voltage 
sensitivity'. 

Magnetic  valves. 

Motor  governors. 

CX 

Low  negative  voltage  and 
low  positive  temperature 
sensitivity. 

Radio  transmitters  for 
dummy  antenna  and 
parasitic  suppressors. 

F 

High  negative  tempera¬ 
ture  sensitivity'. 

A(^  DC  radio  receivers 
to  prevent  surge  currents 
when  starting  tube 
filaments. 

''Carborundum”  and  ''Globar”  are  registered  trademarks  which  indicate  manufacture  by  The  (Mrborundum  Company 
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M-R  FASTHOLD  FRICTION  TAPE 

Double  Coated  With  Rubbery  Compounds  .  . .  Tensile  Strength 
more  than  44  lbs.— Adhesive  Strength  more  than  SO  lbs. 

Jn  the  manufacture  of  FASTHOLD  FRICTION  TAPE  the  best 
procurable  cotton  sheeting  (long  staple  56  60)  is  first 
dried  to  eliminate  moisture  .  .  .  then  the  fabric  is  thor- 
oughiy  impregnated  with  a  filler  coat  of  insulating, 
waterproofing  and  preserving  compound  .  .  .  after  sev¬ 
eral  days  of  drying  a  second  coat,  exceptionally  heavy 
in  rubber  content,  is  forced  through  the  fabric  by  means 
of  enormous  rollers  .  .  .  then  follows  another  period  of 
drying  out  before  cutting  and  wrapping  in  tin  foil  for 
protection.  The  materials  used  and  the  precision  and 
control  exercised  in  the  manufacture  of  FASTHOLD  FRIC¬ 
TION  TAPE  enables  it  to  meet  all  known  electrical  tests 
and  requirements  .  .  .  and  to  Guarantee  it  against  Un¬ 
raveling  or  Drying  Out.  FASTHOLD  FRICTION  TAPE  is 
New  York  warehouse  stocked  in  widths  of  */*— Vi— H— 
1  —  1  Vi  and  2  inches. 


IMPROVES  WITHJ^GE  AND  SERVICE 

2S.58%  Cotton  Sheeting  *  74.42%  M-R  Insulating  Compounds 
Weatherproof .  .  .  Waterproof  .  .  .  Acid,  Alkali,  Oilproof  . . . 
Permanently  Flexible  .  . .  Will  not  Vulcanize  or  Dry  Out .  . . 

Tensile  Strength  30  Pounds  . . .  Dielectric  1 ,000  volts 

ANHYDROUS  SEALING  TAPE  contains  nothing  which  will 
injure  fabrics  or  metals.  It  is  made  of  the  best  procur¬ 
able  cotton  sheeting  and  special  M-R  Bituminous  Com¬ 
pounds.  A  wrapping  of  ANHYDROUS  TAPE  graduaily 
becomes  one  solid  mass  (glass  hard  on  the  outside  and 
soft  inside)  that  excludes  air,  moisture,  vapors,  etc.  It 
can  be  used  to  great  advantage  under  conditions  which 
disintegrate  ordinary  tapes;  inside  work  where  acids  or 
olkoii  fumes  or  spray  prevail;  outside  for  cable  joint 
insulation  in  conduits  transformer  connections,  extreme 
high  or  low  temperatures,  etc.,  mines  and  damp  places 
where  atmospheric  conditions  and  constant  friction  de¬ 
mand  maximum  wearing  qualities.  A  joint,  properly 
taped  with  ANHYDROUS,  is  absolutely  waterproof 
even  after  complete  submergence  for  many  weeks. 
ANHYDROUS  SEALING  TAPES  are  New  York  warehouse 
stocked  in  widths  of  ’4  and  1'/i  inches  .  .  .  other  sixes 
are  available,  as  ordered. 


Iree  W 

FOR.THK 


Write  today  for  tomples  of  M*R  Friction  and  Seeling  Tapes  .  .  .  also  your 
Free  Cord  of  Vornithed  Tubing  with  samples  ranging  from  sixe  0  to  20  to  fit 
wires  from  .032  to  .32S  inches  .  .  .  other  voluable  oids,  ore  the  M-R  Guide 
Book  of  Electrical  Insulotion  .  .  .  the  Wall  Chart  with  reference  tables,  elec* 
trical  symbols,  allowable  capacities  of  conductors,  dielectric  overages,  thick¬ 
nesses  of  insuloting  moteriols  ond  tap  drill  sixes  .  .  ond  the  M-R  Wax  ond 
Compound  Guide  Book  .  .  .  they  are  full  of  voluoble  informotion  .  .  .  write 
for  them  on  your  letterheod. 


\Ti0N  CO.  ; 


A  PARTIAL  LIST  OF  M-R  PRODUCTS;  flBERGlAS  VARNISHED  TUBING.  TAPE  AND  ClOTH  •  INSULATING  PAPERS 
AND  twines  ■  CABLE  FILLING  AND  POTHEAD  COMPOUNDS  ■  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM 
POUNDS  ■  FIBERGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
Tape  •  MICA  PLATE,  TAPE,  PAPER,  CLOTH.  TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES,  WEBBINGS  AND 

sleevings  •  impregnated  varnish  tubing  ■  insulated  varnishes  of  all  types  •  extruded  plastic  tubing 


M-R  ANHYDROUS  SEALING  TAPE 
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A  MESSAGE  TO  AMERICAN  INDUSTRY  •  76th  OF  A  SERIES 


**Give  us  the  tools,,,** 

YOUR  ONLY  CHANCE 
of  Getting  Ahead 


Where  is  the  *1>niTe  new  world^  so  glowingly 
promised  ns  by  the  politicians  during  and  after 
the  war?  We  were  told  then  that  postwar  America 
would  live  50%  better  than  it  had  before.  Why 
has  that  promise  faded  out?  Why  are  men  today 
discouraged  and  frustrated? 

We  have  not  yet  made  good  1944’s  promises 
because  the  American  worker  turns  out  no  more 
in  an  hour  now  than  he  did  in  1941.  We  are  get¬ 
ting  more  total  production  in  our  country  —  but 
only  because  we  have  more  people  working.  Not 
because  each  one  of  us  is  producing  more.  Amer¬ 
ican  industry's  ability  to  turn  out  more  and  more 
goods  —  with  less  of  each  worker's  time  and  effort 
—  has  been  stymied  for  eight  long  years. 

Progress  has  been  blocked  because  in  some 
cases  workers  have  not  been  willing  to  work  as 
hard  as  they  did  before  the  war.  In  other  cases 
unions  restrict  the  use  of  labor-saving  machines 
and  methods.  In  some  places  obsolete  building 
codes  and  ordinances  prevent  advances.  In  still 
other  cases  progress  has  been  blocked  by  collu¬ 
sive  practices  between  unions  and  manufacturers 
or  operators. 

But  the  biggest  block  to  progress  is  the  fact  that 
our  industry  in  the  United  States  has  been  un¬ 
able  to  provide  our  workers  with  all  the  new  tools 
and  equipment  that  they  need. 

Increasing  productivity —  that  is,  each  one  of  us 
turning  out  more  in  each  hour  of  work  — is  the 
key  to  higher  living  standards.  Productivity  de¬ 
pends  directly  upon  the  kind  of  tools  workers  use. 


His  tools,  more  than  anything  else,  determine  how 
much  a  worker  can  turn  out;  and  what  his  pay- 
check  will  buy  depends  in  large  part  on  what  he 
turns  out— not  on  how  long  or  how  hard  he  works. 

Look  what  happened  in  our  country  in  the 
forty  years  from  1900  to  1940.  Productivity  of  the 
United  States  more  than  doubled.  It  doubled 
because: 

Business  investment  in  capital  equipment  gave 
workers  new  tools  —  tools  that  had  three  and  one- 
half  times  as  much  power— 

So  — Americans'  living  standard  rose  almost 
50%  while  the  average  work  week  was  dropping 
from  61  to  43  hours. 

Industry  did  continue  to  raise  its  output  per 
man  hour,  even  in  the  depressed  1930’s.  But  it 
did  it  because,  with  unemployment  widespread, 
companies  used  only  their  most  efficient  equip¬ 
ment.  Actually  th.?  great  depression  saw  industry 
fall  far  behind  in  the  job  of  providing  workers 
with  new  tools. 

Then  came  World  War  II.  Few  new  tools  for 
peacetime  industry  were  produced.  As  a  result 
of  depression  and  war,  the  U.S.  fell  behind  in 
needed  investment  in  new  industrial  facilities  by 
more  than  $100  billion. 

Since  the  war  business  has  spent  almost  $60 
billion  for  new  plants  and  equipment  — 

But  the  greater  part  of  that  money  went  to 
expand  production  to  take  care  of  the  needs  of 
our  bigger  population,  and  to  replace  plants  and 
equipment  that  were  worn  out  and  ready  to  be 
junked  at  the  end  of  the  war. 


continoed  on  next  page 


Only  a  small  fraction  of  the  $60  billion  went 
to  modernize  equipment  —  the  equipment  that  in¬ 
creases  efficiency  and  improves  productivity  of 
the  individual  worker. 

Right  now  industry  is  desperately  trying  to  do 
the  job  of  increasing  efficiency  of  machines  so 
that  each  worker  can  turn  out  more. 

McGraw-Hill’s  national  survey  of  Business’ 
Needs  for  New  Plants  and  Equipment  shows  that 
manufacturers  plan  right  now  to  spend  in  the 
5  years  ahead  three-quarters  of  tiieir  capital 
funds  to  replace  and  modernize  facilities.  The 
biggest  part  of  the  more  than  $55  billion  indus¬ 
try  plans  to  spend  on  its  plants  and  equipment 
will  go  directly  to  improve  efficiency  of  the  in¬ 
dividual. 

If  industry  can  carry  through  its  plans  —  and 
expand  them  as  it  would  like  to  and  as  it  must 
do  —  the  U.  S.  can  catch  up  on  its  depression- 
war-time  lag  in  progress  within  a  few  short  years. 

If  American  industry  is  allowed  to  earn  the 
money  to  buy  the  equipment,  it  can  raise  the 
American  standard  of  living  50%  in  our  genera¬ 
tion  —  in  the  next  25  years.  No  other  nation  can 
promise  its  people  that  much  —  and  deliver  on 
the  promise. 

But  the  promise  can  only  be  fulfilled  by  Ameri¬ 
can  industry.  Wherever  you  turn,  industry  has 
dramatic  new  ways  of  doing  things.  Using  oxygen 
by  the  ton,  steel  makers  are  increasing  production 
from  blast  furnaces  by  20%.  New  high-speed 
machine  tools  are  doing  three  times  the  work 
of  1940  tools.  A  new  coal-mining  machine  will 
multiply  a  miner’s  daily  output  10  times.  Diesel 
locomotives  do  the  work  of  three  steam  loco¬ 
motives  on  many  jobs. 

New  products  —  and  larger  production  of  stand¬ 
ard  products  —  are  already  making  their  impact 
on  American  life.  Two  million  Americans  will 
get  new  television  sets  this  year.  Automatic  wash¬ 
ing  machines,  electric  dishwashers,  and  home 
freezers  are  easing  the  daily  tasks  of  thousands 
of  housewives.  Millions  of  homes  that  did  not 
have  them  before  the  war  now  have  telephones, 
automatic  heat  and  refrigerators.  Frozen  foods, 
nylon  clothing  —  these  and  many  other  things 


coming  along  now  — wiU  shape  the  real  new 
world  for  Americans. 

But  industry  can  provide  them  only  if  it  can 
keep  on  investing  at  least  $15  billion  a  year  now 
—and  more  in  future  years— in  new  plants  and 
equipment. 

Today  Washington  is  taking  a  course  which, 
if  pursued,  will  make  that  investment  by  indus¬ 
try  impossible.  Government  spending  now  strains 
our  resources  to  the  limit,  and  more  multi-billion 
dollar  spending  proposals  are  being  piled  on. 
But  government  spending  cannot  improve  Amer¬ 
ican  living  standards.  It  never  has,  and  it  never 
will.  Increasing  government  spending  now  will 
only  block  progress,  because  the  government  pro¬ 
poses  to  pay  for  its  plans  by  taxing  away  the 
profits  industry  is  using,  and  must  continue  to 
use,  to  improve  and  expand  its  plants  and  equip¬ 
ment  —  our  only  hope  for  greater  worker  produc¬ 
tivity  and  higher  living  standards. 

Better  living  can  only  be  paid  for  with  more 
production.  And  we  can  only  get  more  produc¬ 
tion  by  increasing  productivity  —  by  each  one  of 
us'producing  more  for  each  hour  of  work. 

The  first  thing  is  to  get  the  production  —  in 
peace  and  in  war  —  for  better  living  —  for  se¬ 
curity.  Industry  is  planning  to  provide  it  —  and  is 
using  $13  billion  of  its  profits  this  year  to  improve 
and  expand  its  facilities. 

The  only  sensible,  the  only  safe  national  policy 
is  to  make  it  possible  for  American  industry  to 
do  its  job  —  not  to  terrorize  private  industry  with 
proposals  of  ruinous  taxation  and  paralyzing  con¬ 
trols  and  threats  of  nationalization.  For  Ameri¬ 
can  industry  is  not  a  thing  apart  from  the 
American  people  any  more  than  is  government. 
American  industry  is  the  lifeblood  of  the  Ameri¬ 
can  people  and  whatever  makes  industry  do  its 
work  better  contributes  more  to  the  common 
welfare  than  a  bureaucratic  government  can  ever 
hope  to  do. 


President,  McGraw-Hill  Publishing  Company,  Inc. 


illustrates  and  describes  completely  every 
capacitor  in  every  case  style  listed  in  Specification 
JAN-C-25.  All  information  for  any  given  type 
is  visible  at  a  glance,  without  the  annoyance 
of  page  turning  or  cross  reference  hunting. 

PromjA  action  is  suggested  before  this 
first  edition  is  exhausted. 

Cornell-Diiliilier  Electric  Corporatioti,  Uept.  K7!>, 

South  l‘lniiifieUl,  \ete  Jerueii.  Other  plants  in 
\ew  Bedford,  Worcester  and  Brookline,  Mass.; 

Providence,  K.  Indianapolis,  Ind.,  and  subsidiary. 

The  Radiart  Corp.,  Cleveland,  Ohio. 

*  f WM  your  buiirto$i  lottorhood  whon  roQw«>ting  this  iAN-C-25  Cototog  Numbor  400 
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the  Type  45  Rotary  Switch 


70  Steps  a  Second  Speed 
Up  to  10  (or  more)  Bank  levels 
Only  1  Field  Adjustment 


For  all  the  features  you  want  ...  in  any 
remote-control  application  .  .  .  look  to  Automatic  Electric's 
Type  4S  Rotary  Switch! 

SPUD . .  .  it's  faster!  It  carries  10  wipers  at  70  steps  a  second 
on  46  volts  d.c.  self-interrupted,  or  at  3^  steps  a  second, 
externally  interrupted. 

CAPAonr. .  .  it's  greater!  Ten  or  more  23-point  bank  levels 
can  he  accommodated  on  the  same  frame,  and  single  ended 
wipers  can  be  provided  for  30-point  operation. 

ADJUSTMENT.  .  .  it's  simpler!  A  rare  readjustment  of  the 
interrupter  springs  is  all  that's  normally  required. 

OPERATION . .  .  it's  smoother!  >X'ith  an  even  load  on  all  con¬ 
tacts,  the  Type  43  runs  without  galloping;  there's  no  chatter 
or  bounce. 

AOAPTABfUTr.  .  .  it's  more  useful!  >K'ith  more  levels,  faster 
speed  and  2  3-  or  30-point  operation,  it's  suitable  for  a 
wider  variety  of  control  applications. 

For  complete  information  on  this  switch  that's  new  and 
better,  write  for  our  new  circular. 


the  Class  “B”  Relay 


Here’s  a  new  relay,  t(M», 
that  can  be  used  fur  ^ 
ordinary  relay  service — 
opening,  closing  or 
switching  circuits — and 
for  extremely  high¬ 
speed  operation.  Inde¬ 
pendently  operating 
twin  contactsassure  per¬ 
fect  contact  operation, 
('ontaci  points  are 
dome-shaped  tomaintain 
uniformly  low  contact 
resistance.  They  may  be 
arranged  in  one  or  two 
pile-ups  with  a  maxi- 
mum  of  16  contacts  on  S 
I  .A  springs  in  each  pile. 


Oitfribvfprs  in  U.  S.  ond  Pettestiont: 

Autemotic  EIpctric  Salts  Cerperotion 
1033  West  Van  Burtn  Sirttt.  Chicoge  7,  Illinois 
In  Canoda:  Automatic  Electric  ICanadal  Limited,  Toronto 
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Comp^risfons 

indicate  this  is  the  world's 
finest  recorder  of  its  type 


Portable  Tape  Recorder  900-P 


MANY  OUTSTANDING  FEATURES 


•  I'lircc  separate  heads  for  superior  performanee 
(aiul  for  monitoring  direct  from  tape).  One  head  eacli 
to  erase,  recoril  anil  play  hack. 

•  microphone  channels  with  master  nam  control 
111  recording  amplitier. 

•  Weston  tx  jie  .U)  V.U.  meter  with  illuminated  dial 
to  indicate  recordin>;  level,  playback  output  level. 


,  bias  current  and  erase  current. 

Complete  111  two  easily  portable  cases  — 

one  contamm^  the  recorder,  the  other  *  2-speed,  smule  motor  drive  system,  liifijile  sw  itch  to 

the  amplifying  e<iuipnient.  from  7!:"  to  l.s"  per  second. 


Don’t  chiMise  your  tape  recorder  until  you  see  the  lu^i’ 


Presto  I’ortahle  I'apc  Recorder.  Write  for  complete 


RECORDING  CORPORATION 

Paramuf,  N«w  Jersey 


details  today. 

Write  today  to  he  put  on  our  mailiii)>  list  for  “  The 
Presto  Recorder,"  new  house  organ  of  practical  ideas 
for  anyone  m  the  record ing^ind  broadcasting  held. 

Mailing  Address:  P.O.  Box  SOO,  Hackensack,  N.  J. 

Is  Cssads'  WAITER  P.  DOWNS,  ltd.,  DisiisisR  Swart  BaiMisi.  Mastraal 


WORLD'S  LARC.ESr  MASiUCll  Rh.R  nh  ISSTAMAShOI  S  SOI  SD  RICORDIXC  LOU  IR  M  E  ,JT  A  S  D  DISCS 
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INSUROK 

RICHARDSON 

D«p«ndable  names  in  plastics 


UNDIVIDED  RESPONSIBILITY 


Many  users  «>f  plastics  enjoy  Rieliardson’s 
\  AKIETV  of  prodnets  and  services.  Tliey  like 
tlie  ronvenienee  of  handing  all  of  their  plasties 
pnddeins  to  one  organization.  More  iniportant. 
they  like  for  Kiehardson  to  assume  complete  re- 
sponsihility  for  their  plastics  requirements. 

Such  an  arrangement  is  possible  with  Richard¬ 
son  hecause  here,  from  one  company,  you  can 
get  (1)  Laminateil  INSUROK  in  a  wide  variety 
of  grailes  suitahle  for  virtually  every  plastic  lam¬ 
inate  requirement  (2)  complete  punching  facil¬ 
ities  (.i)  complete  fabricating  facilities  (4) 


complete  imdding  facilities  (5)  experienced  en¬ 
gineering  (6)  complete  laboratory  facilities  if 
your  j»d>  calls  for  laboratory  research  (7)  mold 
and  die  design  and  facilities  to  produce  imdds 
and  dies  and  (8)  conscientious,  personal  atten¬ 
tion  to  your  particular  needs. 

Vi  by  not  see  what  this  variety  of  products  and 
services  can  do  for  you?  Send  a  set  of  specifica¬ 
tions  today  and  learn,  without  obligation,  how 
Richardson  would  approach  your  job  .  .  .  find  out 
for  yourself  how  Richardson's  "undivided  re¬ 
sponsibility”  can  work  to  your  adxantage. 


. .  <55^  RICHARDSON  COMR\NY 

GENERAL  OFTICES  LOCKLAND.  OHIO  POUNDED  IN  1850 

Th.  R, chord. on  Compony  Sglgs  Headquorters:  MELROSE  PARK,  ILLINOIS 


CLEVELAND  •  DETROIT  •  INDIANAPOLIS  MILMAUKEE  NEM  BRUNSWICK.  (N  J  )  -  NEW  YORK  PHILADELPHIA  •  ROCHESTER  ST  LOUIS 
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With  the  increasing  demand  for  higher  powers  at  higher 
frequencies  the  importance  of  close  relationship  between 
tube  and  circuit  design  has  become  paramount. 


A  large  segment  of  the  laboratory  facilities  at  Eitel- 
McCullough  is  concerned  with  the  development  of  basic  new 
circuits  closely  correlated  with  vacuum  tube  development 
The  efforts  of  this  group  are  receiving  wide  recognition  for 
their  outstanding  accomplish  nents  These  new  circuits  are 
being  made  available,  as  developed,  to  the  industry  enabling 
greater  realization  of  a  vacuum  tube's  potential  abilities. 

Evidence  of  these  efforts  is  illustrated  above  ...  A  14- 
tube  annular  r-f  generator  This  compact  equipment  can 
provide  500  watts  of  CW  power  at  1000- Me,  and  has, operat¬ 
ing  possibilities  as  high  as  2500-Mc  This  is  but  one  appli¬ 
cation  of  the  basic  annular  circuit  design  developed  by  Eimac. 

The  power-output  in  such  a  generator  is  directly  proportional 
to  the  number  of  tubes  used,  and  single  tube  efficiency  is 
maintained. 

EITEL-McCULLOUGH  IHC. 

728  SAN  MATEO  AVE.,  SAN  BRUNO,  CALIFORNIA 

Eiport  Agtnti.  Pr«iir  A  301  Cl«y  St ,  S*n  Fran<.iico,  C«liforni« 
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3-pou 

"PO”  TYPI  RELAY 

This  medium  power 
relay  is  supplied  with 
contact  arrangements  up 
to  4-pole  double-throw. 
Standard  silver  contacts 
rated  at  1$  amperes  for 
24  volts  DC  or  110  volts 
AC  non-induaive.  Coil 
rating  2.5  watts  up  to 
112  volts  DC  and  lO.S 
volt-amperes  up  to  230 
volts  AC.  Dimensions;  3- 
pole  2-1/4"  X  1-7/8"  X 
1-5/8".  4-pole  2-1/4"  x 
1-7/8"  X  2-3/16". 


DOUBLE-POLE 
^^■BO"  TYPE  RELAY 

This  all-purpose  power 
relay  is  supplied  with 
single  or  double-throw 
contacts.  Molded  insula¬ 
tion  throughout  Standard 
silver  contacts  rated  at  15 
amperes  for  24  volts  DC 
or  110  volts  AC  non-in¬ 
ductive.  Coil  rating  of  2.5 
watts  up  to  1 12  volts  DC 
and  4.5  volt-amperes  up 
to  250  volts  AC.  Dimen¬ 
sions:  1-7/8"  X  1-13/32" 
X  1-5/8". 


Like  all  .Allied  Reia\s, 
l\pes  '.AS.'  "HO  "  .irul  "PO  ' 
nia\  he  had  hermctitalK 
sealed,  v^ith  (hoice  of  stand¬ 
ard  oital  plu^-in  h.ise  f»r 
solder-i\ pe  terminals. 

lf>r  complete  information 
on  these  atul  other  .Allied 
Kela\s,  NS  rite  for  latest 
Hulieiin. 


SINGLE-POLE 
"AS"  TYPE  RELAY 

This  small,  light-weight  p<v 
wer  relay  is  supplied  with 
single  or  double-throw  contacts. 
Standard  silver  contaas  rated  at 
5  amperes  for  24  volts  DC  or 
110  volts  AC  non-inductive. 
Coil  rating  1  watt  up  to  95 
volts  DC  and  3.5  volt-amperes 
up  to  230  volts  AC.  Dimen¬ 
sions:  1-3/8"  X  1-5/8"  X  15/16", 


NEW  RELAY  GUIDE 
This  new  folder  shows  24  smoll, 
compact  Allied  Relays  with  a 
carefully  detailed  toble  of 
chorocterlstlcs  end  speclflco- 
tions.  Write  for  YOUR  free 
copy  todoy. 


ALLIED  CONTROL  COMPANY,  INC. 

2  EAST  END  AVENUE,  NEW  YORK  21,  NEW  YORK 


These  Till  ^ee 

ALLIED  POWER  RELAYS 

FROM  SINGLE-POLE  TO  FOUR-POLE 

TYPIFY  ALLIED  VERSATILITY 


July,  1949— ELECTRONICS 


I  3. 


SCccinc4tcc4.  *DioiC<UM 

ERIE  RESISTOR  CORP.,  ERIE,  PA 

LONDON  ENGLAND  TORONTO,  CANADA 


ificotiow 


ERIE  Radial  Lead 
losulated  CERAMKONS. 
now  hove  distinctive 


J^RIE  brings  order  out  of  confusion  .  .  .  by 
the  simple  expedient  of  giving  ERIE  radial 
lead,  dipped  phenolic  coated  Ceramicons  dis* 
tinctive  red  bodies. 

In  the  past  manufacturers  have  found  it  al> 
most  impossible  to  differentiate  between  the 
various  makes  of  such  condensers.  The  com¬ 
mon  brown  body  color  has  sometimes  caused 
confusion  in  incoming  inspection  departments 
and  in  the  final  assembly  lines.  In  addition,  it 
has  been  difficult  to  fix  responsibility  for  any 
service  reports. 

Now,  ERIE  Radial  Lead  Insulated  Ceramicons 
are  positively  and  unmistakably  identified  .  .  . 
and  the  red  body  also  makes  it  easier  to  read 
all  RMA  color  code  dots.  ERIE  axial  lead  ce¬ 
ramicons  will  continue  to  have  molded  low-loss 
phenolic  insulation. 

When  you  see  ceramic  condensers  with  the 
red  body  color,  you  can  be  sure  you  have  high- 
quality,  dependable  ERIE  radial  lead  insulated 
Ceramicons  which  will  "stay  put"  in  your  chas¬ 
sis  for  the  life  of  the  set. 


21  GAUGE 


DIPPED  PHENOLIC  INSULATED 


715  MMF 


1500  MMF 


2000  MMF 


4100  MMF 


5100  MMF 


8000  MMF 
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Dia.  "D" 

Length  "L" 

.240 

.460 

.240 

.710 

.312 

.550 

1  .312 

.937  1 

.315 

1.250  1 

.415 

1.213 

.415 

.  1.650 

1  .415 

2.025 

^New  washing  machine  cuts  TV  tube  costs 
^  .with  the  heip  of  Inco  Aiioys 


The  salvaging  of  defectively  coated 

television  tube  envelopes  has  been  a  prob-  ^ 
lem  . . .  with  an  important  bearing  on  final  costs. 

Tube  coatings  are  burned  on  at  450  °C.  The  method 
of  removing  coatings,  at  present,  is  to  etch  them  off 
with  ammonium  bifluoride  or  hydrofluoric  acid. 

Attempts  to  mechanize  the  “washing"  or  etching 
process  ran  into  this  difficulty  .  .  .  most  metals  suitable 
for  machine  construction  were  unable  to  withstand  the 
corrosive  attacks  of  the  etchant  solutions. 

Inco’s  Corrosion  Engineering  Section  helps 

Now  the  Better  Built  Machinery  Co.  of  New  York 
City  has  designed  a  production  machine  to  clean  out  new 
tube  envelopes  and  also  salvage  defective  ones.  The 
problem  of  a  material  to  resist  action  of  the  violently 
corrosive  etching  fluids  was  referred  to  International 
Nickel,  where  corrosion  problems  have  been  analyzed 
for  over  40  years.  Inco’s  Corrosion  Engineering  Section 
recommended;  Mone/*  for  spray  chamber  liners  and 
tube  holders:  Ni-Resist*  #2  castings  for  conveyors. 

Result?  The  new  Better  Built  tube  washing  machine 
.  .  .  first  of  its  kind  ...  is  now  at  work  in  the  Allan  B. 
Dumont  Laboratories.  And  with  tube  envelope  cleaning 
and  reclaiming  on  a  production  basis,  tube  costs  are 
expected  to  be  significantly  lowered. 

If  you  have  metal  problems,  talk  them  over  with 
Inco.  One  of  the  versatile  Inco  Nickel  Alloys  may  be 
the  solution  you  are  seeking. 


How  the  Better  Built 
Tube  Washer  Operates 


New  tube  envelopes  and  those  with  defec¬ 
tive  coatings  are  loaded  onto  the  Monel 
tube  holders.  A  conveyor,  made  of  Ni- 
Resist  ~  2  castifigs, carries  the  tubes  through 
a  Monel-lined  spray  chamber  where  etch¬ 
ant  solutions  “wash*’  away  the  unwanted 
coatings. 

Final  cleaning  of  the  tubes  is  accom- 
plishd  with  a  hot  caustic  wash,  followed 
by  several  pre-rinses  and  a  hnal  rinse  in 
distilled  water. 

The  washing  machine  is  30  ft.  long.  4 ' 2 
ft.  wide,  and  6  ft.  high.  It  follows  the  gen¬ 
eral  design  of  standard  Better  Built  ma¬ 
chines  used  for  washing  glass  containers 
and  laboratory  ware. 

For  further  information  about  Better 
Built  machines,  write  directly  to: 

BETTER  BUILT  MACHINE  COMPANY 
73  Eost  noth  $t.«  New  York,  N.  Y. 


ALLOYS 


THE  INTERNATIONAL  NICKEL  COMPANY, 

67  Wall  Street,  New  York  5,  N.  Y. 
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...WITH  THIS  O  PHONOMOTOR 


Here’s  the  motor  that  plays  all  three  types  of  records  without  fuss  or 
bother  .  .  .  the  one  motor  designed,  engineered  and  built  to  enable 
radio  and  phonograph  manufacturers  to  offer  their  customers  depend¬ 
able,  complete  record  entertainment.  It’s  GENERAL  INDUSTRIES’ 
new  Model  TS  three-speed  phonomotor. 

External  speed  change  lever  affords  positive,  accurate  shifting  to  any 
of  the  three  speeds  without  removing  the  turntable.  Ingenious,  yet 
simple,  shift  mechanism  is  both  trouble-free  and  fool-proof.  Com¬ 
pact  size  of  motor  makes  it  ideally  suited  for  portables  as  well  as 
console  models.  Cost  is  surprisingly  low. 

For  complete  information  — blueprints,  performance  specifications 
and  quotations— write,  wire  or  phone  today. 


d 

••  '  •  ...•  -  ,  • 

'  ’  ‘  /■ 

k 

The  GENERAL  INDUSTRIES  Co. 

V 
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HIGHER  TENSILE  STRENGTH 


GREATER  FLEXIBILITY 


ABSOLUTE  CONCENTRICITY 


SLOW  BURNING  COMPOSITION 


LOW  MOISTURE  ABSORPTION 


FREEDOM  FROM  PEELING 


Exctus/my  processed  for 


SPECIFICATIONS 


Ifw  A  low  cost  Insulation  tubing  Impregnated 

for  maximum  serviceability  and  extra  long  lifel 

TURBO  Saturated  Sleeving  is  made  from  ature  extremes  are  encountered,  and  where 
select  cotton  braid  sleeving,  saturated  with  a  electrical  stress  does  not  exceed  1200  volts.  The 
special  TURBO  varnish  that  seals  every  pore  impregnation  applied  to  TURBO  Saturated 
without  impairing  flexibility.  While  relatively  .  . 

1  •  1  *  i.-  ce  11  ..  j  Sleeving  insures  negligible  moisture  absorption 

low  in  cost,  this  tubing  offers  excellent  advan-  _  .  .  . 

tages  in  general  wiring  applications — becom-  imparts  a  high  resistance  to  acid  and  oil. 

ing  all-purpose  when  only  moderate  temper-  TURBO  Saturated  Sleeving  is  slow  burning. 


Full  particulars  on  request  —  please  address  inquiries  on  company  letterhead 


WILLIAM  BRAND  A  COMPANY 

276  FOURTH  AVE.,  NEW  YORK  10.  N.Y.  •  325  W.  HURON  ST.,  CHICAGO  10,  ILL. 
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To  Top  Flight 
Development,  Design 
and  Instrumentation 
Engineers; 


I  ••  TYM  lA-M 


Thu  table  gives  the  characteristics  of  Arma  Two-Phase  Induction 
Motors.  The  information  may  suggest  applications 
of  these  components  to  your  desigru. 


Typo 

Field  Voltogei  ' 

No  load 
Spood 

R.P.M.  (Min.) 

Max.  Watts 
Output 

(S'  R.P.M. 

Stalled 

Torque 

Ox.  In.  (Min.) 

Rotor 
Inertio 
Oi.  In.* 

Weight 

(Lbs.) 

1A60 

40 

40 

3200 

1.5  @ 

1500 

cr 

0.03 

0.8 

1B60 

115 

115 

3000 

2.4 

2000 

0.25 

1.4 

1D60 

115 

115 

3000 

6.4  (a 

2150 

8.0 

0.25 

1.4 

1E60 

115 

no 

3000 

6.0^ 

2000 

7.5 

0.04 

1.5 

115 

115 

9800 

1.6  Cf, 

5300 

B 

0.03 

0.8 

5A 

75 

90 

3000 

6.3  (o' 

1800 

8.0 

0.32 

lOI 

tsc 

90 

75 

3000 

7.5  (a 

2000 

8.0 

5.51 

ID 

m 

IQ 

90 

3000 

18.0(0 

2000 

17.0 

1.38 

9.8 

Operating  Ambient  Temperature  Range  0°C  to  5S°C. 
Reversible  Rotation.  2  Phase.  60  Cycle. 

*400  Cycle  Unit,  f  High-Inertia  Rotor. 
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These  Two-Phase  Induction  Motors  Extend 
the  Possibilities  of  Precision  Instrumentation 


Anna  Cor|xirati<m  (Icsi^iu'd  and  built 
tlii'iii  for  use  111  Miiiif  of  tile  lii)jli<">t-lir«’- 
ciNioii  control  s\ stems,  cicctroiiici  lianical 
coiiipiitiiii;  systems  and  servo  medianisms 
ever  desised.  Loni:  mipiililiei/.ed  Ix'eaiise 
of  seeiirits  restrietions.  many  eiinineers 
are  set  to  li.ive  tlieir  first  op|xirtmiit\  to 
I'oiisider  new  applications  of  tliese  motors. 

Response  of  Armo  Induction  Motors 
is  Phenomenally  Rapid 

l''iill-S|«ed  reversiiiK  in  as  little  as  tlircH" 
one-limidredtii  secsind  eliaraeteri/es  tlie 
iimisii.il  aeeeleration  and  deceleration  of 
.\rma  Indiietion  Motors.  'I'liis  derives  from 
tile  liicli  toripie-to-inertia  ratio  refleeted 
III  tile  t.ible  of  eliaraeteristies.  Siieli  r.iiiid 
nsixinse  miillit  well  set  new  standards 
of  .ciitom.itie  operation  lor  industrial 
liriK'esses  tcHi  eomples  to  Im'  trusted  to 
III. inn. d  o|H'r.ition. 


Other  Advantages  of  Armo 
Induction  Motors 

.Vo  Preferred  Positions.  Symmetrical 
rotor  desif'n  eliminates  all  "eloi’i’ini!'’ 
or  slot  efleets. 

High  Meehanieal  .\reuriiey.  Kstrenie- 
ly  close  tolerances  make  ixissible 
precise  assemble  anil  complete  mter- 
cliaiiK.ibility. 

Minimum  Indiieliec  Interference. 
Str.ic  fields  are  low,  larger  tspes  are 
sliielded. 

.Anna  Iiidnc-tion  Motors  are  desiuned  to 
niininii/e  tlie  ixissibility  of  daiiume  by 
sliiH'k  or  eorrosion.  I  liey  are  nearly  noise¬ 
less  in  o|xratioii.  All  tspi’s  base  iloiible 
shaft  extensions. 


Use  These  Other  Armo  Components,  Too 

Investigate  |x)ssible  applications  of  these 
other  .Anna  coin|xinents  releasc-d  for  pri¬ 
vate  industry;  Tachometer-type  Induction 
Generators  for  hich-pi-rfonnance  servo 
systems;  Electrical  Resolvers*  for  sobiiiR 
problems  involviiiK  trianttles.  csxirdinates 
and  vectors;  Synchro  Units  for  remote 
control  and  indicatiii);  purposes:  liiKh- 
precision  Mechanic;d  Differentials  for 
compntin)'  applications. 

How  Ideas  Recome  Reolities 

For  oxer  30  years  .Anna  Corporation  has 
Ih-C'II  (inietlx  t.ikiim  on  (under  wrairs) 
one  complex  development  ;md  desiitn 
problem  after  .mother  for  the  U.  S.  mili- 
tarx  est;iblishments— problems  concerned 
with  instrnmeiit.ition.  In  the  initi.il  st.itte 
these  problems  max  be  little  more  than 
a  gk  am  in  someone's  eye,  a  vajiiie  hope, 
a  “ilreain"!  That's  where  .Anna  .starts. 
When  .Arm;i  finishes,  the  problem  is  not 
only  solved  but  the  .ictiud  e<|nipnient  to 
do  the  job.  /mi/f— whether  it  lx-  a  csiiii- 
plicatcd  (!nn  director,  a  gyro  compass  or 
a  complex  remote  control  sxstem.  .Arm.i 
follows  through  to  practical  realities. 


You  are  invited  to  re<iuest  whatever  information  you  may  need  to  explore  the  possibilitie.s 
of  ntahing  use  of  any  .Anna  produet  whieh  has  been  relea.sed  from  seeurity  restrietions. 

ARMA  CORPORATION 

(S4  S6lh  STREET,  BROOKLYN  S«,  N  T 

SUBSIDIARY  OF  AMERICAN  BOSCH  CORPORATION 


r 


AIM 

fltftCTS 

•UUttt 

murt 

WtftTtT 


AiMA  aiCTtlCAl  mOLVmS*  AMU  STHOWOS  AAMA  MAUniON  MOfOIS  AAMA  MDUaiOM 
GMIIATOM  AiAU  MCCNANICAl  OimMKriAU  A«MA  ALTfINATtNO  VOITAOC  COMTAIAIOA 
COAirUTINO  MfCMAMOia  INDUSniAl  COMnOlS  SrAMltlATION  OfVtCIS  MAVIOAflO^ 
•QMHRINT  IMWTMM  AU10MATK  INSMCTION  STStlAI 

*  UcMMrf  fm  KM  Apm  piwiii  Hm.  wmd  l.tAy.AA4.  Ucpwm  IwfpwwNn  •wftpMp. 
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Because  the  melting  point  of 
tungsten  is  higher  than  the  boil¬ 
ing  point  of  iron,  copper,  aluminum, 
silver,  gold,  and  nickel,  it  is  the  per¬ 
fect  material  for  the  application  of 
heat  in  processes  which  involve  a 
physical  change  in  these  metals. 
More  and  more,  manufacturers  are 
adapting  improved  technigues  made 
possible  by  tungsten's  exceptional 
gualities  as  a  substitute  for  conven¬ 
tional  methods. 


ELMET  Tungsten  offers  unigue  possi¬ 
bilities  to  manufacturers  with  produc¬ 
tion  problems  calling  for  a  metal 
which  combines  the  features  of 
strength,  hardness,  ductility,  and  re¬ 
sistance  to  unusually  high  tempera¬ 
tures.  North  American  Philips  can 
supply  tungsten  in  powder,  rod,  or 
wire  form  to  your  precise  specifica¬ 
tions.  We  will  be  glad  to  show  you 
how  ELMET  Tungsten  can  fit  your 
particular  reguirements. 


it  it  it 

North  American  Philips  also  specializes  in  drawing,  enameling,  and  plating 
extremely  fine  wires  in  practically  all  metals  and  alloys. 

So  when  you  have  a  problem  on  Fine  Wire,  Tungsten,  or  Molybdenum,  why 
not  call  on  Fine  Wire  Headquarters  phone,  wire,  or  write  to  North  American 
Philips,  makers  of  NORELCO  Fine  Wires  and  ELMET  Tungsten  and  Molybdenum 
products. 


NORTH  AMERICAN  PHILIPS  COMPANY,  INC. 

Dept.  FA-7,  100  East  42nd  Street,  New  York  17,  N.  Y. 
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JUAST  AND 


GENERAL  ELECTRIC 


FIRST  AND  GREATEST  NAME  IN  ELECTRONICS 
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NEW  LONG-LIVED  THYRATRONS 
MOTOR-CONTROL  APPLICATIONS 


With  oversixG  gos  dwrge  to  offsol 
•hsorptfON  from  indoctiwo  loads 
—Ugh  aaodo  voltago 
—high  pook-tOHivorago 
carroot  ratio 

— stohlo  control  choractoristks 
—short  hooting  time 
— “climnto^roof**  ambient 
temperntwro  range 


SPECIFY  General  Electric’s  3.2-amp 
GL-5544  or  6.4-amp  GL-SS45  for  the 
motor-control  unit  now  on  your  drawing- 
hoards.  Your  equipment  will  benefit  (no 
snubber  circuit  is  needed  with  these  tubes), 
while  users  will  have  the  advantage  and 
economy  of  full-measure  tube  life. 

Both  thyratrons  have  a  charge  of  inert  gas 
twice  that  of  former  types— sufficient  to  offset 
anode  gas  absorption  caused  by  the  inductive 
load  in  field  and  armature-control  circuits. 

')'l'hough  of  paramount  value,  this  is  but  one 
of  many  improvements  that  put  the  GL-5544 
and  GL-5545  far  ahead  of  other  gas-filled 
thyratrons.  Study  the  list  of  features  above. 
Then  add  strength  oj  constructinn.  Key  tube 
parts  are  internally  braced;  the  grid-anode 
structure  is  solidly  supported  both  at  top  and 
bottom.  Add  electrical  stability  ...  a  special 
shielded-grid  design  cushions  any  grid  effect 
from  voltage  surges.  Here  are  dependable 
tubes  you  can  count  on  to  do  a  job  where 
men  are  pushing  machines  hard  for  high 
production! 

Help  in  applying  the  GL-5544  or  GL-5545 
to  new  motor-control  circuits  gladly  will  be 
given  you  by  experienced  G-E  tube  engineers. 
Phone  your  nearby  G-E  elearonics  office.  Or 
wire  or  write  General  Electric  Company,  Elec¬ 
tronics  Department,  Schenectady  5,  New  York. 


GL-SS44 

GL-SS43 

Filament  voltage 

2.5  V 

2.5  V 

Filament  current 

12  amp 

21  amp 

Peak  anode  voltage, 
forward  and  inverse 

1,500  V 

1,500  V 

Peak  cathode  current 

40  amp 

80  amp 

Avg  cathode  current 

3.2  amp 

6.4  amp 

Current  averaging  time 

15  sec 

15  sec 

Ambient  temp  range 

-55  to  +70  c 

-55  to  +70 

AN  ACCOMPLISHMENT 

IN  METAL  FORMING  .  .  . 


ALLOY  STEELS  AND  OTHER 
METALS  COLD  FASHIONED 
SINCE  1883 


An  ordinary  cylindrical  shape  presents  no  particular  metal 
stamping  problem.  However,  to  maintain  the  precise  specifications 
of  this  barrel  shaped  body  in  perfect  concentricity  presented  an 
unusual  and  difficult  manufacturing  problem. 

Ribs  were  provided  in  the  body  for  strength  and  to  overcome 
the  need  for  appurtenant  reinforcements.  Another  feature  ...  to 
aid  economy  in  assembling,  the  bolt  head  seats  were  struck  flat, 
eliminating  the  need  for  costly  machining. 

Again  Presteel  engineering,  toolmaking  and  metal  forming 
techniques  made  a  routine  job  out  of  the  unusual. 


Representatives  in  ALEXANDRIA,  VA.  •  BUFFALO  •  CANTON,  OHIO  •  CHICAGO 
DENVER  •  DETROIT  •  FORT  WORTH  •  INDIANAPOLIS  •  LOS  ANGELES  •  NEW  YORK 
PHILADELPHIA  •  SYRACUSE  •  TORONTO,  CANADA 


WORCESTER  PRESSED  STEEL  CO. 


307  BARBER  AVENUE 

WORCESTER  6,  MASS. 
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FONO-FITTED 


torque 

'DRIVE' 


CARTRIDGES 


...you  draw  the  curve 

WE’LL  BUILD  THE  CARTRIDGE 


Modern  One-Acre  Plant  with 
Complete  Internal  Facilities  for 
Quality-Controlled  Volume  Production 

From  original  conception  to  final  product, 
you  get  full  benefit  of  the  unusual  E-V 
proceaaea.  Here  are  E-V  laboratories,  where 
constant  research  keeps  making  new  con¬ 
tributions  to  the  Art.  Here  we  make  tools 
and  dies  .  .  .  die  cast,  plate,  screw  machine, 
stamp,  mold  plastics,  and  assemble.  Here 
we  use  specially  designed  test  equipment 
for  quality  control.  With  all  these  facilities, 
we  produce  high  standard  acoustical  prod¬ 
ucts  in  quantity,  with  utmost  economy. 
Come — see  this  plant  in  action. 

NO  FINER  CHOICE  THAN 

•I'V  ^ot.  Pending 
IkGfMGd  und«r  Irwih  potGnlf 


Export:  13  Eatt  40th  St.,NewYork  16,  U.S.A. 
Cablet:  Arlab 


Your  specifications  .  .  .  your  special  requirements  in 
phono  pickup  cartriilpcs  .  .  .  are  ideally  "custom-solied” 
throufth  E-V  creatice  engineering  .  .  .  unusual  manufac¬ 
turing  facilities  .  .  .  and  inherent  advantages  of  exclusive 
TORQUE  DRIVE* 

CUSTOM 

RESPONSE 

Smooth  upper  response  with  roll  off  frequency 
to  your  speciheationa  or  wide  range,  peak-free 
resptonse  to  10  kc.  You  draw  the  curve,  we’ll  build 
the  cartridge. 

VOLTAGE 

E-V  TORQUE  DRIVE  cartridges  provide  the 
highest  compliance  per  volt  output.  For  example, 
the  E-V  14  cartridge  tracks  at  5  grams  with  excel¬ 
lent  wave  form  down  through  50  c.p.s.  on  the 
RCA  12-5-31V  record  at  1  volt  at  1,000  c.p.s. 

TRACKING 

FORCE 

With  the  high  compliance  and  low  mass  of  the 
driving  system,  needle  forces  at  5  grams  for  both 
one  and  three  mil  records  are  used  in  everyday 
production  by  leading  manufacturers.  Cartridges 
with  even  lower  needle  force  with  slight  reduction 
in  voltage  are  thoroughly  practical.  3  gram  track¬ 
ing  pressures  are  definitely  in  sight. 

COMBINATION 

One  tmd  Three  Mil 

E-V  TORQUE  DRIVE  again  leads  in  twin  net*dle 
cartridge  design.  Tracking  force  of  5  grams  on 
both  one  and  three  mil  records  precludes  weight 
changing.  Straight  line  needle  position  as.sures 
accurate  set  down  when  used  with  changers. 
Approximately,  the  same  output  is  obtained  on 
both  stylii.  The  E-V  Twin-Tilt  cartridge  mounts 
in  any  arm  with  mounting  holes  with  no  modi¬ 

fication  except  adjustment  for  correct  needle  force. 

MOISTURE 
'  PROOFING 

The  cartridge  ^  entirely  filled  with  DC4  Silicone 
jelly — the  material  that  is  used  for  inhibiting 
moisture  on  aiieraft  wiring.  Tests  indicate  that  it 
increases  the  life  of  an  ordinary  crystal  some  20 
times.  This  is  a  plus  feature,  found  in  all  E-V 
crystal  cartridges. 

Our  engineering  staff  and  full  facilities  are  at  your 
service.  Contact  us  today. 

1  ELECTRO-VOICE,  INC.  •  BUCHANAN,  MICHIGAN 
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Ch»mico//x  Processed— Highly  specialized  chem¬ 
ical  equipment,  such  as  illustrated  here,  reacts 
carbon  monoxide  with  iron-containing  ores  to 
form  liquid  iron  pentacorbonyl.  Further  process¬ 
ing  decomposes  the  liquid  into  the  spheres  which 
are  Carbonyl  Iron  Powder.  The  closest  attention 
to  detail  auures  products  of  constantly  uni¬ 
form  properties. 


o 

carbonyl  iron 

\  ® 
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Plant  Facilities— Jhe  Grasselli  N.J.  plant, 
right,  was  the  sole  producer  of  Car¬ 
bonyl  Iron  Powders  until  this  month. 
Now,  increased  production  will  be  forth¬ 
coming  from  the  new  plant  at  Huntsville, 
Ala.  The  demand  for  all  grodes  of  Cor- 
bonyl  Iron  Powder  hos  mode  this  pro¬ 
duction  increase  necessary. 


G.  A 


€ 


loborafory  Confro/f«d--Ev«ry  batch  of  CIP 
must  bo  put  through  vory  txtensive  labora« 
tory  ftsts  to  keep  quality  high.  Test  cores  are 
made  from  every  botch  at  the  lab.  Above,  o 
small  section  of  the  test  equipment. 


powders  ore  superior 

(iarlionxi  Iron  I’nwilcrs  arc  liisli  prcMliicts  uitli  liiu  loss 

characteristics — sii|M-ri<>r  in  c\cr\  wa>  hccansc  this  i|iialit\  isacliic^cd 
hv  strict  control  in  priM-cssinc.  These  liijih  "H"  materials  work  l)est 
Iweaiise  they  are  maniifactiireil  anil  testeil  for  ipiality  nnilrr  the 
most  careful  conditions. 

(dicniically,  (iarhonvl  iron  I’owders  are  hipli  in  iron  with  an  ah- 
scnce  of  non-ferrous  materials.  Struetiirally,  the  particles  are  spherical, 
huilt  up  of  concentric  cells.  I’article  distrihutions  ranee  from  O.a  to 
I.S  microns  diameter.  Siine  erades  are  mechanically  hard  and  ipiite 
incompressihle.  livsteresis  loss  is  lo»,  insulation  is  easy  thus  keep¬ 
ing  eddv  currents  low.  1‘article  size  distrihution  is  eontrollcd. 

'The  illustrations  on  these  pages  show  to  some  extent  the  nianu- 
faeture.  the  tests  for  ipiality,  and  the  eheeks  on  control  made  by 
For  more  detailed  information  on  any  problem  involving 
(.'.arlsinvl  Iron  I’owders  write... 


!■  I  M  I  t  ll 


mpg 


■MAI  Attlll' 

assicutm  i 


ANTARA*  PRODUCTS 

GENEMl  SHIIINE  t,  FIIM  COIFORATIOH 
444  Madison  Avt. 

Now  York  22,  N.Y. 

*S 


Produeffon  Controlled  — >  Inttrumanfi,  such  as 
th*s«,  control  tho  procosses  which  moko  Cor* 
bonyl  Iron  Powdors.  Such  control  makos  pos* 
siblo  the  constant  uniformity  of  CIP.  The  panel 
above  it  one  of  many  instrument  boards  used 
for  controlling  the  processing  of  GA&F  Cor* 
bonyl  Iron  Powders. 


yl  Iron  Powders 
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Y\HtST 


7^rEL£v"s/0Nru^ 


/  rafk  j  gave  us  ihe  t 

I  calhode-rav  juha  c.  .  *"®  < 

°S‘*y  in  193]  1,  '  with  _ 

i^ision  r>-  .  *  pioneered  the 

'^‘sjon  Picture  tube  of  todav  a  ! 
««nng  has  never  ceaseT  F  - 
‘  chemical  researc^r  f 
riouspersJten. 

hed  fr,  *®"cies  and  inter 

,  ielevision  requi 

gJass-working 
»«  advanced  de?®"‘ 

'J“es  at  lesser  prj^s  4  f"! 

®  huge  and  still  growi^q  d  “ 
ruantity.gua/i7v  ^  demands. 

Du  Mont  Teletrons  for'^ih 
al  in  Television  Tubes."  ® 

^1  ‘fude-raa 


commercial- 
‘  a  scientific 
practical 
Mont 
I  Du 
screens 
>s  precisely 
ants.  2  Du 
engineers  have 
those 
because  Dr.  Du 
— >r  teleview- 
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Tops  for  TV  and  other 

difficult  applications! 


Available  in  5,  10,  25, 
50  and  120  watt 
ratings. 


WIRE-WOUND  RESISTORS  WITH  LOW  S.O. 


S.Q..^?  1  hat  means  "Service  Quotient.”  With  dependable,  tropicalized 
Koolohm  resistors,  it’s  practically  nil! 

That’s  why  major  television  manufacturers  specify  Sprague  Kool- 
ohms  and  avoid  unnecessary  and  expensive  service  calls  due  to 
resistor  failures. 

Koolohms  far  outperform  and  outlast  ordinary  wire-wound  re¬ 
sistors,  yet  are  smaller  in  size  than  ordinary  units  of  the  same  w  attage 
rating.  Koolohms  are  wound  with  larger  diameter  wire  for  the  same 
rating  yet  are  available  in  far  higher  resistance  values  (for  example, 
70,000  vs  25,000  ohms  at  a  full  10  watts).  Koolohms  are  available 
in  truly  non-inJuctiie  windings  when  needed.  Koolohms  have  ex¬ 
ceptional  resistance  stability. 

Koolohms  have  all  these  advantages  becau.se  they  are  the  only 
resistors  wound  with  ceramic-insulated  wire  (an  exclusive  Sprague 
development)  and  are  enclosed  in  glazed  moisture-resistant  ceramic 
outer  shells.  Mounted  on  a  metal  chassis,  Koolohms  will  withstand 
a  10,000  volt  breakdown  test  from  winding  to  ground. 

Koolohm  resistors  are  ideal  for  television  sets  and  other  tough 
applications— and  are  equally  good  for  all  ordinary  electronic  and 
industrial  control  uses. 

Best  of  all,  premium-quality  Koolohm  resistors  are  competitively 
pricetJ. 

Sprague  Catalog  lOOF  tells  The  (Complete  Koolohm  Story.  'X’rite 
for  your  copy  today. 
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The  Arnold  Engineering  Company 
offers  to  the  trade  a  complete  line  of 
Magnetic  Materials 


PERMANENT  MAGNET  MATERIALS 

•  Cast  Magnets,  Alnico  I,  II,  III,  DT,  Y,  YI,  .XII,  X-900 

•  Sintered  Magnets,  Alnico  H,  lY,  Y,  YI,  X-900,  Remalloy* 

•  VIcalloy*  •  Remalloy*  (Comol) 

•  Cunico  •  Cunife  •  Cast  Cobalt  Magnet  Steel 

HIGH  PERMEABILITY  MATERIALS 

•  Deltamax  Toroidal  Cores  •  Supermalloy*  Toroidal  Cores 

•  Powdered  Molybdenum  Permalloy*  Toroidal  Cores  •  Permendur* 

^Monufoctured  under  ficendng  orrongementi  with  WfSTfJtN  flfCTAfC  COMPANY 


n/f^  jrSrmati^  /10/aCfr^  td  on/oftAese  A/la^)e6ic 


Xhe  Arnold  Engineering  r.oMPANY 

SUBSIDIARY  OF  ALLEGHENY  LUDLUM  STEEL  CORPORATION 

147  EAST  ONTARIO  STREET,  CHICAGO  11,  ILLINOIS 
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2MQ  Dcr  AuDiO  AMP 


OUTPUT 


THE  PROBLEM 


Hi-Q  engineers  were  recently  asked 
to  design  a  component  wliicli  would 
replace  the  4  standard  components 
called  for  in  the  schematic  drawing 
illustrated  at  left.  The  [rroblem  was 
one  of  space  saving  without  aftect- 
ing  the  operation  of  the  circuit. 


HERE  IS  HOW  Hi-Q  SOLVED  THE  PROBLEM  OF  SPACE  SAVING  AND  REDUCED  COST 


THE  SOLUTION 


/  Hi-Q  engineers  designed  a  printed  cir- 
/  cuit  known  as  the  Hi-Q  P.  C.  100.  This 
/  component  replaced  all  4  of  the  stand- 
/  ard  sized  units  formerly  used,  thus  re- 
'ducing  the  |)hysical  proportions  of  the  space 
foimerly  required.  In  addition,  this  new  com¬ 
ponent  eliminated  of  soldering  time  as 

well  as  eliminating  75<^  of  the  unit  handling 
Cost.  The  result  of  this  customer’s  foresight  in 
placing  his  problem  before  Hi-Q  engineers  is 
that  a  new  component  was  designed  which 
saved  our  customer  space,  labor  and  time. 


WHAT’S  YOUR  PROBLEM? 

Our  engineering  department  will  glatlly  work 
with  you  on  any  problems  you  might  have. 
Consult  with  us  and  ask  for  our  suggestions 
regarding  your  specifications  before  your  de¬ 
sign  has  gone  too  far.  Perhaps  we  can  work 
out  savings  in  space,  time  and  labor  for  you. 


_ 

W\ 

L — 

_ 

\  r 
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Master 

Frecfiieiie}^^  ^landardM 


GUARANTEE!) 

ACUl  RACY 
1  pari  ill  1(M).000 
(.001%) 


I'iinr  l>a!ies.  rate  iiidiralorH,  rlurk  ityi^lfnis.  rhr<mo<!rapli> 
^eo-physiral  pro^iprrling,  riinlrol  ali  vicrt)  anal  far  ruiiiiini 
(.mail  t>viit'hr<iiiou!9  mailorti. 


^TcainreS 

1.  Bimt'lallii'.  l<'iiip<-raliire.c(inip<‘n!«altMl  fork,  no  liruliii"  or 
hrat-up  liinr  is  required. 

2.  Fork  is  hermelieally  sealed,  no  Itaroiiielrie  elTeets  on 
freapieiiey. 

li.  Preeision  l>p<‘.  non-a^ein|i.  lo%«  eoefiieieni  resistors  used 
nhere  advanlatieous. 

4.  Non-linear  n«‘f;alive  feeilliaek  for  eoiislanl  ainplitinie 
eonirol. 

.Y.  No  inulli-viliralors  used. 

6.  Sviiehronous  eloek  siniplifi<>s  elieekin<>  willi  lime  si<;nal. 


TERMINATION 

Front  ar'd  Rear 

CONSTRUCTION 

Standard  8^i"  x  19  ^ 

HOUSING 


WEIGHT 

25  pounds 


Aeeuracy — 1  pari  in  lOO.O(M)  (.0(11%). 

Teniperalure  eoefiieieni — 1  pari  in  l.flOfl.OfM)  per  degree 
eenligrade  (»»r  heller). 

Outputs — 

1.  60  eyeles.  sine  wave,  0-1  10  volts  at  0  la»  10  walls 
(adjuslahle). 

2.  120  eyele  pulses.  30  vadls  negative. 

.3.  240  eyele  pulsa‘s.  ,30  vaills  paisilive  anal  negative.  Pulse 
aluraliatn.  1 00  niierai-sa‘ea>nals. 

pntdurl  of 


American  Time  Products,  Inc., 

580  Rfth  Ave.,  New  York  19,  N.  Y. 
Gentlemen: 

Please  send  descriptive  folder,  No.  212 


Name 


Company 


Address 


Operating  under  patents  of  the  Western  Electrie  Company 
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As  one  of  the  largest  producers 
of  toroidal  roils  and  fillers 
Burnell  &  Co's  facilities  and 
production  experience  have 
been  of  immeasurable  technical 
and  economical  value  to  our 
riisloniers.  Many  engineers 
have  benefitled  by  our  prompt 
technical  service.  Why  not 
bring  your  network  problem 
to  ns  for  the  most  practical  and 
economical  solution? 


EXCLUSIVE  MANUFACTURERS  OF 
COMMUNICATIONS  NETWORK  COMPONENTS 

Wim  FOt  TECHNICAL  INFOtMATION 
AU  INQUItlES  WIU  IE  MOMPTLY  HANDUD 


YONKERS  2,  NEW  YORK 


C^ec/i w  — 


In  any  technical  business 
the  specialist  has  a  unique 
value  in  his  specific  field. 
It  is  logical  that  a  manufac* 
turer  of  a  specialty  product 
should  be  of  greater  value 
in  his  particular  field. 


/ 


/ 


Ifoi'R  telephone  receiver  should 
treat  each  tone  in  the  voice  alike; 
that  is  important  to  you,  because 
proper  balance  makes  pleasant 
listening  and  easy  understanding. 
Naturalness  in  receiver  perform¬ 
ance  is  pictured  in  a  matter  of  sec¬ 
onds  by  the  apparatus  shown  at  left. 

The  receiver  is  clamped  in  place 
and  an  oscillator  feeds  into  it  fre¬ 
quencies  representing  all  talking 
tones.  Then  a  bright  spot  darts 
across  an  oscilloscojK?  screen  leav¬ 


ing  behind  it  a  luminous  line  which 
shows  instantly  the  receiver’s 
response  at  each  frequency.  It  is 
precise;  and  it  is  many  times  faster 
than  the  old  method  of  measuring 
receiver  performance  point-by¬ 
point  and  then  plotting  a  curve. 

At  Bell  I.aboratories,  develop¬ 
ment  of  techniques  to  save  time 
parallels  the  search  for  better 
methods.  For  each  time  an  opera¬ 
tion  is  made  faster,  men  are  freed 
to  turn  to  other  phases  of  the  Labo¬ 
ratories’  continuing  job  — making 
your  telephone  system  l)etter  and 
easier  for  you  to  use  each  year. 


BELL  TELEPHONE  LABORATORIES 

EXPLORING  AND  INVENTING.  DEVISING  AND  PERFECTING,  FOR  CON¬ 
TINUED  IMPROVEMENTS  AND  ECONOMIES  IN  TELEPHONE  SERVICE. 


m  MOlOiEY  BfCniK’S 

W  NEW 

W  TRANSrORMER  HAS 

Fuads  msduted^ 

'and  PROTEaED.ifl 


T..  F.  new  MiperCore  Transformers  manu¬ 
factured  by  Moloney  Electric  Company.  St. 
l.ouis.  are  ligliter  and  smaller  than  tbeir 
predecessors,  and  yet  have  improvc-d  per¬ 
formance  characteristics.  They  provide  bet¬ 
ter  voltage  regulation  and  permit  greater 
short-time  overloads. 

Cores  are  wound  of  high  permeability,  ori¬ 
ented  silicon  steel  having  50%  to  50% 
greater  flux  carrying  capacity  than  hot  rolled 
core  steel.  making  it  possible  to  decrease  the 
amount  of  steel,  copper  and  other  materials, 
and  at  the  same  time  improve  operating 
characteristics. 

Natvar  400  Extruded  \^inyl  Tubing  is  used 
to  insulate  and  protect  leads  because  it 
retains  its  original  properties  when  sub¬ 
jected  to  both  heat  and  oil.  It  is  approved 
for  continuous  operating  temperatures  of 
105®  C.  and  immersion  in  oil  has  no  adverse 
effect  on  its  flexibility,  dielectric,  or  mechan¬ 
ical  strength. 

Natvar  400  and  other  Natvar  flexible  elec¬ 
trical  insulating  materials  are  available  for 
immediate  delivery,  either  from  your  whole¬ 
salers’  stocks,  or  direr  t  from  our  own. 


Natvar  Products 


•  Vorniihed  cpmbrk— stroight  cut  ond  bios 

•  Vorniihed  coble  tope 

•  VornUhed  convot 

•  Vornisbed  duck 

•  VomUhed  silk 

•  Vornisbed  speciel  royen 

•  Vornisbed  Fiberglos  clotb 

•  Silicone  cooled  Fiberglos 

•  Vornisbed  popers 

•  Slot  insulotion 

•  Vornisbed  tubings  and  sleevings 

•  Vornisbed  identificatien  morkers 
b  locguered  tubings  ond  sleevings 

•  I  wtruded  vinyl  tubing  ond  tope 

•  Extruded  vinyl  identificotion  markers 


Ask  for  Catalog  No.  21 


CARLE  ADDRESS. 

NATVAR;  RAHWAY,  N.  J. 


TELEPHONE 

RAHWAY  7-2171 


201  RANDOLPH  AVENUE  it  WOODBRIDGE,  NEW  JERSEY 
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Standard  Telephones  and  Cables  Limited  R  adio  Tivision 

An  /.  T.  &  T.  asioctate 

OAKLEIGH  ROAD,  NEW  SOUTHGATE,  LONDON,  N  il,  ENGLAND 

R  D  12 
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HlSiMpg 


extrusion 


Carefully  controlled  compositions  extruded 
through  precision  made  dies  ...  a  fast, 
economical  production  method  for  many 
shapes  in  Custom  Made  Technical  Ceramics 


Basic  shapes  which  have  been 
extruded  can  be  cut,  machined, 
threaded,  drilled  in  the  un¬ 
fired  state.  This  combination  of 
processes  ...  all  available 
under  one  roof . . .  can  produce 
seemingly  complex  parts  at 
prices  favorable  to  your  pro¬ 
duction  budget.  Send  us  your 
blueprint  for  recommendations. 


On«  of  Mvofol  botteflos  of  modorn  oxtrwiion  protsot  which  givo  AlSiMog  oxcop* 
tionol  Quoiity,  favorobio  cost  •  •  .  end  fecilltiei  unmotched  in  the  industry. 


AMERICAH  LAVA  C 0 R P 0 R A  T  I  0 M 

4  »  T  H  Y  t  A  »  Of  Cr«AMIC  ItADEKSHIf 

CHATTANOOGA  5,  TENNESSEE 

OFFICES  METFOPOIITAN  AREA  671  Brood  St  .  N.wotk,  N  I  .  M.tcliell  3  8159  .  CHICAGO,  9  South  Clintotr  Si  .  C.oliol  1721 
PHIIADEIPHIA,  1649  North  Brood  Sr..  Sleuenion  4  2823  •  lOS  ANCEIES.  232  South  H.ll  St  .  Muluol  9076 
NEW  ENGLAND,  38  8  Brolll.  St,  Combridge,  Mon,  K.rklond  4498  •  ST.  LOUIS,  1123  Woih.nqlon  A..,,  Go'rfi.ld  4959 


JS’C  1 
RAM»0  # 
fO  -ASOil 
to  A50\g 
|0  -A5o3 
fO  -  50t[ 
IpN  U.  s 
■A7ZdA4 


Pyramid  Type  85TM  Capacitor* 
are  now  in  volume  production 
for  loading  TV>r*c*iver 
manufacturer*  tfiroughout  the 
U.S Jt,  and  Canada. 


PYRAMID  ELECTRIC  COMPANY 

ISS  Oxford  Street 
■  .  Poterson,  M.  J.,  U.S.A. 

THiOltAMS:  WUX  PMerten.  N.  A.  ' 
3  CABU  AOMiSSi  PyromWuM 


PYRAMID 

k  CAPACITORS 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


Prices  Are  Dropping.  This  will 
he  news  to  nobody.  But  you  may 
not  sit  at  a  vantage  point  like  ours, 
so  you  may  not  realize  that  while 
prices  are  dropping  they  have  not 
yet  dropped  much. 

Will  prices  drop  farther?  We 
think  so,  but  we  do  not  think  they 
are  going  into  the  cellar.  .lust  as 
soon  as  they  are  low  enough  to 
bring  people  who  have  money  to 
spend  but  do  not  think  it  buys 
enough  at  present  back  into  the 
market  the  drops  will  stop. 

This  may  be  in  late  1949.  Or  it 
may  be  later. 

Comparison  Shopping  is  just 
around  the  corner  in  the  television 
receiver  market,  unless  we  miss  our 
guess.  Already  there  are  signs 
that  initial  enthusiasm  has  worn 
off  to  the  point  where  buyers  are 
becoming  interested  in  more  than 
just  the  size  of  the  picture.  They 
are  beginning  to  check  up  on 
brightness,  sharpness  and  steadi¬ 
ness.  .And  the  eye  is  more  critical 
than  the  ear,  so  this  tendency  may 
play  a  much  more  important  part 
in  the  television  business  than  it 
ever  did  in  radio. 

Little  differences  in  television  re¬ 
ceiver  design  may  in  the  near  fu¬ 
ture  make  a  sale  or  lose  it  to  a  com¬ 
petitive  make.  Several  manufac¬ 
turers  are  aware  of  this  and  are 
improving  i)icture  (piality  rather 
than  just  shootinir  at  i>rice.  One, 
for  examikle,  is  building  voltage¬ 
regulating  transformers  into  his 
sets,  with  another  on  the  verge  of 
following  suit.  The  trick  trans¬ 
former  is  considerably  more  expen¬ 
sive  than  a  conventional  tvpe  but 
I  we  unde'-stand  that  the  differential 
was  held  to  a  mere  68  cents  by  tak¬ 
ing  ailvantage  of  better  regulation 
to  effect  economies  in  other  parts. 

Nearly  .Ml  established  tube 
j  manufacturers  are  now  turning  out 
cathode-ray  tubes  for  television,  so 
the  bottleneck  is  pretty  well  broken, 
i  There  are.  as  a  matter  of  fact,  a  lot 
of  new  companies  in  the  field  so  tlv 
competition  for  business  is  aid  to  tv 
k'-en  in  the  months  immediately 


ahead.  Already,  we  hear,  set  manu¬ 
facturers  have  been  offered  price 
conce.ssions  in  return  for  long-term 
contracts. 

Heating  Popular  Magazines  ami 
newspapers  to  a  possible  low 
punch,  we  have  it  on  good  tech¬ 
nical  authority  that  picture  tube.s 
in  television  receivers  radiate  no 
measurable  quantity  of  x-rays 
when  operated  below  10,000  volts 
(where  most  of  the  sets  at  present 
on  the  market  do  operate)  and  not 
enough  even  at  double  this  voltage 
to  be  injurious  unless  one  does  a 
Rip  Van  Winkle  in  their  presence. 

We  understand,  furthermore, 
that  where  large-screen  direct- 
view  or  projection  models  use  very 
high  voltages  manufacturers  have 
already  (piietly  taken  design  steps 
to  eliminate  any  radiation  that 
might  occur,  playing  it  safe  for 
their  own  workers  as  well  as  the 
ultimate  consumer. 

.\n  N.AH  Study  indicates  that 
with  only  57  stations  on  the  air 
television  already  employs  about 
1(1  percent  as  many  full-time  work¬ 
ers  as  the  entire  a-m  f-m  broad¬ 
casting  industry.  The  average  sta¬ 
tion  at  present  employs  46  full¬ 
time  workers.  .About  50  percent 
of  these  people  are  technicians,  22 
percent  program  personnel,  16 
percent  general  administration,  8 
percent  film  department  and  4  per¬ 
cent  sales. 

Record-Player  .Makers  have 
pulled  out  all  the  stops  in  their 
effort  to  give  the  consumer  ma¬ 
chines  that  handle  33L  45  and  78- 
rpm  platters.  Out  at  the  Parts 
Show  in  Chicago  we  saw  a  new  one 
that  not  only  plays  all  three  but 
plays  them  automatically  on  both 
sides.  .About  the  only  thing  it  will 
not  play  is  a  manhole  cover. 

Speaking  Of  Chicago,  trouble 
seems  to  be  brewing  for  the  Parts 
Show  policy  makers.  Miiny  exhi¬ 
biting  nninufacturers  were  unhiiiipy 
:ibout  the  comparatively  light  dis¬ 
tributor  iittendance.  didn’t  know 
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terminals 

PROTECT  PRODUCT 
PERFORMANCE 


What  happens? 

Absolutely  nothing.  Your  seal  remains  as  tight  as  your  production 
skill  made  it.  All  Terminals  remain  as  smooth,  as  rugged,  and 
uniform  as  only  Fusite  makes  them. 

Would  you  like  to  know  more,  or  see  samples?  Write  to  Dept.  E. 

I  TERMINAL  ILLUSTRATED  908HTO  —  For  plug-in  to  standard 
I  "Octal"  sockets.  Available  with  two  to  eight  hollow  tube 
electrodes. 


THE  FUSITE  CORPORATION 


CARTHAGE  AT  HANNAFORD,  NORWOOD,  CINCINNATI  12,  OHIOl 


Let’s  Put  the  Chill  on  a  Hot  Subiect  •  •  • 


As  you  read  this  message  engineers  the  country  over  ore  hard 
at  work  planning,  experimenting  on  fused  hermetic  seoling  for  their 
company's  electrical  product. 
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When  the  subject  of  a  so-called  glass  terminal  comes  up  (and 
it's  bound  to)  they're  apt  to  talk  in  terms  of  thermal  shock.  That's 
where  Fusite  Hermetic  Terminals  come  in. 


Take  the  interfusion  of  steel  and  inorganic  glass  that  is  a  Fusite 
terminal.  Apply  the  sizzling  heat  af  a  soldering  or  welding  opera¬ 
tion.  And  if  you  want  to  be  ornery,  shove  it  right  out  on  the  shipping 
dock  on  a  zero  day. 


■f 
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your  copy 
^todayf  ^ 


do -the  only  complete 
precision  resistor  line! 


«»e»UoWY  *•“' 

.  irtv#  temP®*^ 

-constont* 

^.,.posW 

k-  otW® 

I  v,bbsP®‘'®"“"' 

■  ,esVs»o«‘® 

•  *  ..P®''®‘‘Tn®^ 

fixed  po‘‘" 
W.o«ntVn9‘’^' 


Latest  Data  on 

SHALLCROSS 

AKRA-OHM  RESISTORS  ^HHP 

to  meet  JAN  Specifications 


The  new  Shoiicross  Engineering  Bulletin  R*3  brings  you  complete 
mechanical  and  electrical  data  on  close  tolerance  resistors  that 
meet  joint  Army,  Navy  ond  Air  Force  Specifications — olso  suitable 
for  practically  any  industrial  application.  A  copy  will  gladly  be 
sent  on  request. 


SHALLCHOSS  MANUFACTUKING  COMPANY  Dept.  .E.79  Ctlliaadde,  PtMM. 


how  much  to  attribute  to  a  tjeneral 
slackeninK  of  business  and  how 
much  to  the  fact  that  admission 
was  limited  to  members  of  NKDA 
during  certain  hours. 

Military  Business  for  the  elec¬ 
tronics  industry  has  so  far  this 
year  been  disappointingly  less  than 
expected,  according  to  RMA’s  Max 
Balcom.  He  expects  it  to  pick  up, 
however,  in  the  near  future. 

Potted  Circuits  have  moved  out 
of  the  experimental  into  the  early 
commercial  .stage.  Subassemblies 
cast  in  plastic  are  now  in  use  in  a 
number  of  military  items  and  we 
know  of  several  examples  of  use  in 
connection  with  apparatus  offered 
for  general  sale. 

Suppliers  of  plastics  privately 
admit  that  they  stilt  have  much  to 
learn  and  point  out  that  a  potting 
material  suitable  for  one  applica¬ 
tion  may  not  be  suitable  for 
another.  They  are  making  prog¬ 
ress,  however,  and  one  of  the 
things  they  have  learned  is  that 
in  addition  to  protecting  parts 
against  shock,  vibration,  humidity, 
temperature  and  tampering  some 
assemblies  can  actually  be  made 
cheaper  because  no  chassis  and  no 
anchoring  accessories  are  needed. 

The  techniipie  may  not  grow 
fast,  but  it  is  certain  to  grow. 

Back  In  .March  (p  G6)  we 
pointed  out  that  static  electricity 
could  be  u.sed  to  attract  liquids  or 
powders  to  paper  or  cloth. 

Huebner  Laboratories  of  New 
York  has  developed  a  method  of 
printing  without  pressure,  based  on 
this  principle.  In  connection  with 
his  process  W.  C.  Huebner  uses  the 
words  flectro-migrateticn  (for 
liquids,  wet  particles,  solvents, 
vapors,  dyes  and  lacquers),  elec¬ 
tronographics  (for  inks,  semi-wet 
particles,  pigments  and  pastes), 
depositronics  (for  powders,  .semi¬ 
dry  particles,  defloculated  mate¬ 
rials),  magnetetics  (for  metallic 
dry  particles)  and  cowhustiou-pre- 
cipitronics  (for  smoke  particles, 
chemical  colors  and  ga.ses). 

A  Friend  Of  Ours  out  in  Detroit 
has  an  idea  that  should  interest 
people  who  use  tubes  in  equipment 
requiring  extremely  uniform  char- 


a 
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ai  teristic's  anti  Ioiik  life.  He  is  set 
up  to  study  the  operation  of  vari-  ' 
ous  tubes  in  newly  desiKned  ap-  j 
paratus,  duplicate  required  oper¬ 
ating  conditions  in  a  test  setup, 
and  then  to  build  or  supply  in¬ 
structions  for  building  test  racks 
in  which  a  supply  of  tubes  can  be 
aged  and  checked. 

Sounds  to  us  like  a  natural  for 
certain  measurement,  control  and 
computer  applications. 


Test  Kquipment  is  big  business. 
A  whale  of  a  lot  of  instruments  go 
into  manufacturing  plants  of  all 
kinds.  Take  the  Klectronics  Sec¬ 
tion  of  The  Glenn  L.  Martin  Com¬ 
pany,  down  in  Baltimore,  for  ex¬ 
ample.  It  owns; 

47  a-f  signal  K»-n»-rators 
4  1  aininet*-rs 
Iti  ainplitiers 
4  arialyzt'rs 
la  hritlgt*s 

M  capacitor  dccatics 
.H  licld-strciigth  meters 
12  frequency  meters 
37  misoelianeous  items 
ti4  OM'illoSCopes 

3  p<»tentiometers 
vr»  iH>wer  supplies 
31  pulse  generators 
2a  Q-meters 

receivers 
rtM-onling  meters 
».*.  resistor  ilecade.s 
14  r-f  meters 

43  r-f  signal  generators  • 

H  special-purpose  testers 
2a  siKM'ial  r-f  items 
is  square-wave  generators 
23  synchroscopes 
2  tiihe  testers 
S«  vacuum-tul>e  voltmeters 
51  variable-pttwer  contnds 
30  voltage  regulators 
r*t»  voltmeters 

1 05  volt-ohni-rnllliammeters 

4  wattmeters 
8  wavemeters 

One  will  get  you  three  that  the 
average  reader  of  Klectronics 
(loe.sn’t  even  know  that  Martin,  well 
known  for  its  airplane.s,  is  even 
casually  active  in  our  field. 


On  The  Odd  Chance  that  you 
are  as  interested  in  our  problems 
as  we  are  in  yours,  one  of  the 
crosses  an  editor  has  to  bear  is  the 
fact  that  he  continually  runs 
acro.s.s  engineers  who  have  a  good 
technical  story  in  their  system  but 
“no  time  to  write.”  This  phrase 
is  indelibly  engraved  upon  the 
mind  of  every  staff  man. 

Usually,  there  is  some  mutually 
advantageous  solution.  We  have 


A  Resistance,  hence  operoting  voltage,  of  uncompensated  relays  rises  with 
temperature. 

B  Compensation  from  Spring's  Thermal  Choracteristk  gives  consta'it 
operating  voltage. 

C  Overcompensation,  giving  negotive  characteristic  used  in  Battery  Charge 
Control. 

AU  SIGMA  SERIES  5  RaAYS  are  available 
with  either  characteristic.  Write  for  "Applica¬ 
tion  Notes  *3  '  giving  detailed  description  and 
listings. 


developed  a  number  of  effective 


shortcuts.  Try  us  and  see. 


He  studied  electrons  with  vigor; 

An  oscilloscope's  use  was  de 
rigeur. 

But  his  pour  mind  was  maimed; 

Saw  a  girl  and  exclaimed, 
“What  a  beautiful  Lissajous 
figure.” 

—  Sam  H.  St'eleman 
yfrl.tiuithlin  i'urp 

Sru-  York 


Sipa  Instruments,  INC. 

RELAYS 
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The 


MALLORY  MIDGETROL  DUAL 


. . .  to  help  you  make 


MORE  CONVENIENT, 


MORE  EFFICIENT, 


BETTER  LOOKING 


Television  Receivers 


/ 


Now  Mallory  has  produced  a  Dual  Mallory  Mitljielnd 
with  concentric  shafts. 

Mallory  precision  manufacturing  PLUS  small  size 
diameter)  provide  a  method  to  mctve  several  key 
television  adjustments  from  the  rear  of  the  chassis  to 
the  front.  Eight  single  controls  now  re(]uired  to  make 
adjustments  can  be  changed  to  only  four  Dual  Mallory 
Midgetrols,  permitting  ready  adjustment  at  the  front 
of  the  chassis. 

You  get  a  cleaner-looking  set.  an  easier  set  to  prinluce 
— and  the  Mallory  Midgctrol  provides  the  ruggedness 
and  dependability  television  parts  must  have. 

Read  the  highlights  of  the  Mallory  Midgetrol  Dual .  .  . 
and  see  why  those  who  have  seen  what  it  can  do  to 
improve  quality  and  cut  costs  are  so  enthusiastic 
about  its  future. 

$■  The  unique  qualities  of  the  Mallory  Midgetrol 
Dual  make  it  perfect  for  many  applications  in 
other  fields  as  well.  Mallory  engineers  will  lie  glad 
to  tell  you  more  about  it.  Vi  rite  Mallory  today. 

Precision  Electronic  Ports  — Switches,  Controls,  Resistors 

SERVING  INDUSTRY  WITH 

Capacitors  Rectifiers 

Contacts  Switches 

Controls  Vibrators 

Power  Supplies 
Resistance  Welding  Materials 


P.  R.  MALLORY  &  CO.,  Inc.,  INDIANAPOLIS  6,  INDIANA 


Highlights  of  the 

MALLORY 
MIDGETROL  DUAL 

1 .  Combines  two  quiet,  compact  controls  on 
concentric  shafts. 

2.  Insulated  for  the  higher  voltages  en¬ 
countered  in  television. 

3.  Special  low-ilrift  resistance  element  meets 
temperature-humidity  drift  problem. 

4.  Unly  dual  control  with  two-point  shaft 
sus{)ension,  which  means — shorter  bush¬ 
ing  may  be  useil.  more  stable  resistance 
values  are  obtained,  less  danger  of 
damage  in  assembly,  longer  life,  longer 
shafts  may  lie  safely  specified. 

5.  .Available  now  for  prompt  delivery  and 
conqietitivelv  priced ! 


M 
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CROSS 

TALK 

►  INVENTION  ...  It  is  fashionable  in  our  industry 
to  say  that  patents  have  become  unimportant,  that 
they  represent  only  a  license  to  sue.  But  the  elec¬ 
tronics  business  operates  on  the  basis  of  patent  pools 
operated,  and  for  the  most  part  wisely  administered, 
by  a  few  large  corporations.  The  question  of  what 
constitutes  an  invention  is,  therefore,  of  prime 
importance  to  the  electronic  engineer,  whether  he 
be  inventor  or  licensee. 

The  basic  argument  seems  to  be  between  the 
Patent  Office  and  the  Courts,  notably  the  Supreme 
Court.  Unless  the  patent  discloses  a  transport  of 
pure  inventive  genius,  the  chances  are  it  will  be 
ruled  invalid  by  the  high  courts.  The  process  of 
assembling  prior  art  into  a  system  or  process  which 
fills  a  long-felt  need  is  considered  by  the  Bench  to 
be  praiseworthy  but  not  patentable. 

We  think  a  recent  dissenting  opinion  of  Mr.  Jus¬ 
tice  Jackson  reveals  the  fallacy  of  this  argument  with 
telling  effect.  The  case  involved  the  “lost-wax” 
process  of  casting  intricate  metal  shapes,  and  it  was 
shown  that  Benvenuto  Cellini  had  used  a  similar 
process  centuries  ago.  But  it  was  also  shown  that 
the  casting  industry  had  not  known  how  to  apply 
the  Cellini  technique  and  hence  needed,  and  had  been 
eager  to  obtain  licenses  under,  the  patent  in  question. 
Said  Mr.  Justice  Jackson:  "And  if  Benvenuto  Cellini’s 
age-old  writings  are  so  revealing  to  us  laymen  of 
the  Appellate  Bench,  it  is  hard  to  see  why  this  prac¬ 
tical-minded  industry,  which  the  Court  says  was  fol¬ 
lowing  Cellini,  failed  through  all  the  years  to  get 
his  message.”  We  hope  the  other  members  of  the 
Bench  get  Mr.  Jackson’s  message.  Otherwise  inven¬ 
tive  progress  may  slow  to  a  walk. 

►  OBIT  . . .  We  regret  to  record  the  passing  of  Edwin 
H.  Colpitts,  whose  name  is  known  to  tens  of  thou¬ 
sands  of  radio  amateurs  and  engineers  for  his  devel¬ 
opment  of  the  Colpitts  oscillator.  Like  his  colleagues 


Hartley  and  Hcising  at  the  Bell  Laboratories,  Col¬ 
pitts  entered  the  ken  of  many  a  young  man  when 
the  momentous  decision  of  what  kind  of  an  oscil¬ 
lator  to  build,  and  how  to  modulate  it,  was  made. 
Like  these  men,  also,  he  is  best  known  for  a  minute 
part  of  the  work  of  a  busy  lifetime.  Dr.  Colpitts 
worked  with  the  great  G.  A.  Campbell  on  telephone 
line  loading,  he  designed  toroidal  repeating  and  retard¬ 
ing  coils,  cross  talk  and  transposition  systems,  and 
as  early  as  1911  was  in  charge  of  the  staff  working 
on  application  of  electron  tubes  to  long-distance 
telephony  by  wire  and  radio.  In  1937,  then  vice- 
president  of  the  Laboratories,  he  retired,  but 
remained  active  in  engineering  affairs  until  his 
death  at  the  age  of  77.  His  was  a  vigorous  life,  well 
spent  in  a  demanding  profession,  a  challenging 
example  for  those  that  follow. 

►MISCELLANY  .  .  .  V  iennese  violinists  can  dial  a 
number  and  get  standard  musical  pitch  from  the 
V’ienna  Bureau  of  Weights.  Bell  System  please  copy. 

.  .  .  The  CIO’s  Political  Action  Committee  has  tipped 
off  local  leaders  that  they  can  get  a  citizens  radio 
permit  by  return  mail  from  the  FCC,  suggest  using 
handie-talkies  to  operate  picket  lines  and  to  get  out 
the  vote.  Being  neutral  in  politics  but  partisan  for 
citizens  radio,  we  urge  the  NAM  and  the  U.  S.  Cham¬ 
ber  of  Commerce  to  rally  around  with  some  uses  o/ 
their  own,  including  getting  out  the  vote. ...  A  cyclo¬ 
tron  in  Chicago  has  been  caught  interfering  with 
flight  communications  at  LaGuardia  Field  in  New 
York.  The  professors  have  been  busy  plugging  up 
the  chinks  in  the  shielding  and  at  last  report  they 
had  left  the  field  to  old  man  static,  who  remains 
supreme.  ...  By  a  very  roundabout  method. 
National  Bureau  of  Standards  men  have  come  up 
with  two  new  digits  in  the  charge-to-mass  ratio  of 
the  electron.  Paste  it  in  your  hats,  boys,  it’s 
1.7588  X  10’  emu  per  gram. 
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NEEDED:  Better  Parts 
for  Industrial  Controls 


An  e(|ui|>nient  designer  serving  the  industrial  fiel»l  tells  what  new  eoinponents  are  needed 
and  makes  suggestions  for  improvement  of  existing  lines.  Demand  for  industrial  rather 

than  radio-type  parts  is  still  great 


SINCK  the  end  of  the  war  the  de¬ 
signer  of  industrial  electronic 
devices  has  seen  the  development  of 
a  variety  of  components  more  suit¬ 
able  for  his  specialized  require¬ 
ments  than  radio-type  parts. 

Many  rugged  and  conservatively 
rated  components  designed  to  meet 
the  needs  of  industry  have  appeared 
on  the  market.  However,  the  need 
for  other  parts,  and  improvement  of 
existing  types,  is  still  great. 

Connectors  and  Terminal  Boards 

Servicing  of  industrial  devices  is 
simplified  by  a  minimum  number  of 
soldered  connections.  Screw  connec¬ 
tions  are  preferred  in  many  cases 
since  a  .screwdriver  is  the  most  com¬ 
mon  tool  around  any  plant.  Further¬ 
more,  use  of  this  technique  often 
decrea.ses  production  costs.  Design 
has  advanced  to  the  point  where 
solderless  connectors,  properly  ap¬ 
plied,  result  in  connections  as  good 
as  any  well-soldered  joint. 

Terminal  boards  and  strips  are 
available  in  a  large  variety  of  de¬ 
signs.  A  compact  feedthrough-type 
board  with  screw  terminals  on  both 
.sides  would,  however,  be  a  welcome 
addition.  It  is  further  suggested 
that  there  be  included  in  such  a  line 
resistor  and  capacitor  mounting 
boards  with  screw  terminals.  The 
design  should  be  such  as  to  permit 
making  connections  to  the  mount¬ 
ing  board  without  disturbing  re¬ 
sistor  or  capacitor  leads.  More  gen¬ 
erous  electrical  barriers  should  be 
placed  between  adjacent  terminals. 
Tie  points  should  be  stronger  and 


Electronic  regulator  using  a  hinged  panel, 
generous  spacing  oi  parts  and  screw-type 
terminal  strips  to  simpliiy  maintenonce 


have  better  electrical  clearances  to 
ground  than  they  do  at  present. 

Tubes  and  Sockets 

A  few  phototubes,  regulator 
tubes,  amplifier  tubes  and  high-vac- 
uum  rectifier  tubes  are  already 
.available  in  industrial  versions. 
Conventional  radio  amplifier  tubes 
such  as  the  6SN'7,  6SJ7  and  6SL7 


TIPOFF 

Parts  manufacturers  may 
find  here  just  the  idea  they 
need  to  open  up  new  accounts 
or  increase  sales  to  those  al¬ 
ready  served 


are  also  available  in  ruggedized  de¬ 
sign,  providing  excellent  uniform¬ 
ity,  stability  and  long  life.  In  line 
with  this  trend,  there  should  also 
be  a  more  extensive  line  of  high- 
vacuum  rectifiers,  regulator  tubes, 
and  phototubes  designed  specifically 
for  industrial  use. 

Some  noteworthy  strides  have 
been  made  in  tube  sockets.  Screw 
terminals  have  been  provided.  Good 
insulating  materials  give  high 
dielectric  strength,  satisfactory 
shock  factors  and  low  moisture  ab¬ 
sorption.  Barriers  providing  elec¬ 
trical  clearances  are  more  than 
adequate.  Metal  parts  are  well  pro¬ 
tected  against  corrosive  atmos¬ 
pheres  and  tube  pin  contacts  are 
designed  to  maintain  gooil  sjjring 
tension  under  conditions  of  high 
temperature.  Contact  resistance  has 
been  reduced  to  a  minimum  through 
increased  pin  contact  area. 

While  the  socket  line  is  fairly 
complete  in  its  coverage,  some 
weaknesses  have  shown  ui)  which 
may  be  worthy  of  consideration  by 
manufacturers.  In  some  industrial 
octal  sockets  the  center  hole  has 
been  found  to  be  slightly  undersize, 
making  it  difficult  to  insert  or  re¬ 
move  tubes.  The  metal  screw  ter¬ 
minals  permit  utilization  of  only  a 
very  short  threaded  section,  re¬ 
stricting  the  number  of  connections 
that  can  be  made  to  any  one  ter¬ 
minal.  It  might  be  desirable  to  use 
a  speednut  style  which  would  ac¬ 
commodate  a  standard  machine- 
screw  size,  thereby  making  effective 
use  of  the  full  threaded  length  of 
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Heary  Industry  needs  controls  that  are  rugqed  and  stand  up  under  the  extreme 
conditions  encountered  in  a  variety  oi  plants 


the  terminal  screw.  Binding-head 
terminal  screws  might  be  indicated. 

On  most  angle-type  sockets  for 
medium-base  four-pin  tubes,  the 
terminal  .screws  are  definitely  too 
small;  wires  that  have  to  carry 
heavy  filament  current  cannot  be 
readily  accommodated.  The  insulat¬ 
ing  barriers  which  separate  the  ter¬ 
minals  of  such  sockets  are  often 
located  so  that  wiring  of  the  socket 
is  quite  difficult.  The  terminal  de¬ 
sign  of  the  super-jumbo  angle 
socket  is  good  and  the  .same  scheme 
should  be  worked  out  for  the  med- 
ium-ba.se  socket. 

Resistors  and  Capacitors 

Little  need  be  said  about  the  com¬ 
position  resistor  situation  inasmuch 
as  fixed  resistors  of  this  type  to 
satisfy  almost  any  requirement  are 
available. 

In  the  wire-wound  styles  the  se¬ 
lection  is  also  satisfactory.  The 
situation,  however,  in  the  variable- 
resistor  types  is  not  as  good,  espe¬ 
cially  in  the  lower  ratings  from  less 
than  one  watt  up  to  about  25  watts. 
Such  types  do  not  always  have  ade¬ 
quate  clearances  between  terminals 
or  from  terminals  to  case.  Screw- 
type  terminals  and  heavier  con¬ 
struction  in  mechanical  details 
would  be  desirable,  with  insulation 


designed  to  withstand  at  least  2,500 
volts  to  ground. 

Capacitors  generally  present  lit¬ 
tle  or  no  problem  in  prwurement. 
Some  of  the  needs  in  the  industrial 
field  are  being  presently  fulfilled, 
with  one  of  the  more  recent  innova¬ 
tions  being  a  line  of  molded  tubular 
I)aper  capacitors,  small  in  size  and 
able  to  operate  in  high  tempera¬ 
tures  and  withstand  high  humidity. 

-Metal-can  capacitors  with  good 
electrical  properties  are  widely 
available  but  a  lack  of  screw-type 
terminals  prevails.  The  most  com¬ 
mon  terminals  seem  to  be  the 
threaded-stud  type  on  the  larger 
capacitors  and  the  solder  terminal 
on  the  smaller  types.  Capacitors 
with  screw-tjrpe  terminals,  insulat¬ 
ing  barriers  between  terminals  and 
means  of  restricting  solderless  con¬ 
nections  from  turning  and  touching 
together  are  needed. 

Transformers  used  in  industrial 
electronic  circuits  are  varied  in  de¬ 
sign  and  type.  The  majority  are 
necessarily  pretty  specialized.  How¬ 
ever,  a  standard  line  of  filament 
transformers  could  be  offered  in¬ 
dustrial  equipment  designers  for 
u.se  with  the  more  commonly  used 
rectifier  tubes.  Since  tube  filament 
voltage  must  be  maintained  within 
close  limits  for  proper  tube  opera- 


By  ROLAND  RUSSO 

The  Clark  Controller  Company 
Clerflanit,  Ohio 


tion,  provision  should  be  made  for 
easy  correction  of  secondary  volt¬ 
age. 

.4  standard  line  of  universal 
power  transformers  for  supplying 
control-amplifier  d-c  voltages  would 
also  be  desirable.  At  the  present 
time  the  radio-type  universal  re¬ 
placement  power  transformer  is 
generally  used.  This  type  of  trans¬ 
former  is  not  ideally  suitable  for 
industrial  work  since  the  rating  is 
generally  too  liberal  and  construc¬ 
tion  is  not  rugged  enough. 

Other  Needs 

There  is  a  need  for  rugged  and 
inexpensive  time-delay  relays  for 
filament  pre-heating,  preferably  of 
the  adjustable  type.  Those  presently 
available  in  the  low-priced  field  are 
often  su.sceptible  to  faulty  operation 
under  shock  and  vibration  condi¬ 
tions.  Most  types  instantly  release 
when  there  are  momentary  power 
failures,  resulting  in  unnecessary 
delay  while  the  relay  recloses. 

While  fuses  generally  are  used  in 
the  anode  circuit  of  the  power  recti¬ 
fier  for  tube  protection,  it  is  ex¬ 
tremely  desirable  to  use  circuit 
breakers  so  that  controlled  protec¬ 
tion  is  available  and  immediate  re- 
.setting  may  be  provided.  However, 
no  circuit  breaker  with  tripping 
characteristics  that  match  tube  cur¬ 
rent  ratings  is  at  present  known  to 
the  writer. 

A  new  connector  for  the  medium 
Cl-5  tube  cap  is  al.so  needed,  one 
which  has  no  exposed  metal,  is 
molded  of  high-temperature  insul¬ 
ating  material  and  to  which  leads 
may  be  attached  with  a  screwdriver. 
Riveted  or  soldered  connectors  are 
undesirable  from  the  standpoint  of 
the  heat  encountered  at  tube  caps 
as  well  as  the  amount  of  time  ex¬ 
pended  in  wiring  the  leads  to  the 
cap  connectors. 
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CONTINUOUSLY 

Designed  to  cover  the  hand  from  475  to  890  me,  this  unit  will  feed  the  antenna  input  or 
i-f  amplifier  of  an  existing  receiver  to  extend  range  to  proposed  uhf  channels.  Modification 
of  Karplus  coaxial  tuner  used  in  antenna  and  oscillator  circuits 


By  ROBERT  P.  WAKEMAN  -Vw.fir/A-:’';''' 


The  growth  of  television  dur¬ 
ing  the  past  year,  its  remark¬ 
able  acceptance  by  the  public,  and 
the  increasing  interference  as  new 
stations  come  on  the  air  have  com¬ 
bined  to  prove  the  inadequacy  of 
the  twelve  channels  now  assigned 
to  commercial  broadcasting.  It  ap¬ 
pears  quite  probable,  therefore, 
that  ultrahigh  frequency  allocations 
will  be  made  by  the  FCC  in  the  near 
future.  When  uhf  service  starts,  the 
receiver  manufacturers  will  have 
uhf  receivers  available.  But,  there 
are  approximately  one  and  a  half 
million  television  receivers  in  u.se 
today  and  there  will  probably  be  an¬ 
other  million  in  use  before  uhf  tele¬ 
vision  becomes  a  reality.  It  is 
certainly  in  the  manufacturer’s  in¬ 
terest  as  well  as  his  responsibility 
to  protect  the  investment  of  the 
pioneer  viewers.  The  protection 
may  take  the  form  of  a  converter 
located  near  the  receiver.  In  some 
cases  it  may  be  possible  to  place  a 
small  unit  inside  the  television  cabi- 


i 

“I , 

FIG.  1 — Exttraal  view  oi  converter.  Dial 
scale  shows  compression  of  tuning  ot  high* 
frequency  end  of  band 

net  and  bring  out  additional  con¬ 
trols  on  the  front  panel. 

The  receivers  to  be  sold  during 
the  ne.xt  few  months  pre.sent  more 
of  a  problem.  Protection  can  work 
two  ways.  The  customer  must  be 
protected  against  obsolescence,  but 
he  must  also  be  protected  against 
being  forced  to  buy  a  gadget  which 
he  can  never  use.  Since  many  homes 
may  never  be  within  range  of  a 


uhf  station,  it  is  equally  wrong  to 
build  in  a  uhf  tuner  as  an  integral 
part  of  every  television  receiver  or 
to  ignore  the  problem  entirely. 
Probably  the  best  solution  is  to  de¬ 
sign  future  receivers  so  that  a  uhf 
converter  section  can  be  readily  in¬ 
stalled  and  made  an  integral  part 
of  the  .set,  when  and  if  a  uhf  station 
becomes  available  to  the  inirchaser. 

The  portion  of  the  uhf  band  to  be 
made  available  for  commercial  tele¬ 
vision,  the  number  of  channels  and 
their  spacing  have  not  yet  been  de¬ 
cided.  Consequently,  the  tuner, 
either  in  the  converter  form  or  as 
an  additional  unit  to  be  installed  in 
the  receiver,  must  be  capable  of 
covering  the  entire  uhf  television 
band.  In  the  intere.st  of  minimizing 
expense  to  the  set  owner  when  he 
moves  from  one  area  to  another,  a 
continuous  tuner  is  desirable.  Such 
a  tuner  has  certain  other  advan¬ 
tages.  The  initial  allocations  may 
be  on  a  temporary  basis  subject  to 
change.  The  continuous  tuner  ob- 


UHF  TELEVISION  NOW  IN  THE  WORKS 

On  May  26,  1949,  the  FCC  announced  a  plan  for  allocating 
approximately  35  channels  for  6-mc  black-and-white  television,  in 
the  lower  half  of  the  uhf  band  from  475-890  me.  While  this  plan 
must  go  through  the  formal  rule-making  procedure,  including  a 
hearing  to  be  held  this  fall,  it  is  expected  that  the  final  alloca¬ 
tion  will  follow  closely  the  present  proposal,  and  that  applications 
for  uhf  television  broadcasting  may  be  acted  upon  early  in  1950. 
The  equipment  described  in  Mr.  Wakeman's  paper  is,  therefore, 
of  particular  significance. 

The  Editors 


FIG.  2 — Block  diaqrem.  Adluitmont  oi 
otcUlotor  pormltt  choice  oi  output  ire- 
quency  on  vhi  channel  or  i-l  oi  receiver 
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TUNED  CONVERTER 
for  UHF  Television 


FIG.  3 — Tuning  ouambly.  OtcUlolor  at  Uit  uia«  6F4  acom  tuba. 
Compraaaion  icrawi  at  ands  oi  atiambly  odiuat  tracking 


viates  the  necessity  of  readjusting 
a  large  number  of  receivers  in  the 
held.  Furthermore,  initial  installa¬ 
tions  will  be  simplified  since  the  re¬ 
ceiver  will  not  have  to  be  set  up  on 
specific  channels. 

Converter  Design 

These  considerations  have  been 
taken  into  account  in  the  converter 
illustrated  in  Fig.  1,  designed  to  be 
u.'Jed  with  present  day  receivers.  In 
a  slightly  different  form  it  may  fit 
into  a  specially  prepared  niche  in 
future  receivers. 

Figure  2  is  a  block  diagram  of 
the  converter.  The  preselector  and 
local  oscillator  are  ganged  and  tune 
from  475  me  to  900  me.  The  uhf 
signal  is  mixed  with  the  local  oscil¬ 
lator  signal  in  a  crystal  mi.xer,  the 
difference  frequency  is  selected 
and  amplified  in  a  broad-band  i-f 
stage,  and  a  cathode  follower  trans¬ 
forms  the  output  to  a  low  im¬ 
pedance.  The  local  oscillator  is 
tuned  below  the  carrier  so  that  the 
normal  position  of  sound  carrier, 
higher  in  frequency  than  picture 
carrier,  is  maintained.  This  is 


FU.  i.  Cro  s-3cc:ion  vlc.v  oi  coaxial 
tuner  elements 

necessary  since  the  signal  is  being 
fed  to  the  antenna  input  of  the  re¬ 
ceiver.  The  i-f  amplifier  can  be 
tuned  to  Channels  1,  2  or  3,  depend¬ 
ing  upon  which  of  these  is  unoc¬ 
cupied  in  the  area  where  the  con¬ 
verter  is  to  be  used. 

Both  uhf  and  vhf  antennas  are 
brought  into  the  converter.  A 
switch  permits  connecting  either 
the  vhf  antenna  or  the  converter 
output  to  the  receiver  antenna 
terminal.*.  This  .switch  disables  the 


uhf  local  oscillator,  by  removing  its 
plate  voltage,  when  vhf  is  being 
used.  This  precaution  helps  to  re¬ 
duce  spurious  “birdies”. 

When  the  con\"erter  is  used  as 
an  integral  part  of  a  receiver,  the 
output  frequency  is  made  equal  to 
the  receiver  intermediate  frequency 
and  the  .switch  connects  either  the 
vhf  or  uhf  tuner  to  the  i-f  amplifier. 
In  this  ca.se  the  .switch  also  .serves 
to  disable  whichever  local  oscillator 
is  unused.  This  system  has  been 
found  to  operate  satisfactorily  with 
pre.sent  receivers  and  it  will  prob¬ 
ably  work  even  better  with  the 
higher  intermediate  frequency  now 
being  considered  as  an  industry 
standard. 


Tuner  Construction 

The  heart  of  the  converter,  the 
tuner,  is  shown  in  Fig.  3.  The  oscil¬ 
lator  tuner  and  tube  are  at  the  left 
and  the  preselector  is  at  the  right. 
The  antenna  input  is  at  the  far 
right  and  the  crystal  mixer  is  in  the 
center. 

Figure  4  shows  a  cross  section  of 
one  of  the  tuning  elements.  This 
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FIG.  7 — Tracking  chaiacteriitic,  ior  feeding  on  channel  1  to  exiiting  receiver.  Range 
from  S80  to  780  me  ie  covered  adequately,  but  end  regioni  require  correction 


FIG.  6 — Tuning  characteriiUc.  Compres¬ 
sion  of  frequency  scale  at  high  end  can 
be  corrected  by  shaping  tuner  cylinders 

tuner  was  first  described  by  Edward 
Karplus  and  a  complete  discussion 
of  the  theory  and  construction  may 
be  found  in  his  paper*.  It  consists 
of  two  slotted  coaxial  cylinders,  the 
inner  one  free  to  rotate,  a  housing 
and  means  of  adjustment. 

In  the  oscillator  tuner,  the  plate 
and  grid  of  the  6F4  tube  are  con¬ 
nected  across  the  center  of  the  slot 
in  the  outer  cylinder  with  appro¬ 
priate  bypass  condensers,  and  the 
cathode  is  returned  to  an  inter¬ 
mediate  point  on  this  cylinder. 
When  the  two  slots  are  aligned  the 
L  and  C  are  minimum  and  the  high¬ 
est  frequency  is  obtained.  This  fre¬ 
quency  is  determined  primarily  by 
the  dimensions  of  the  outer  cylinder 
and  the  tube  capacity.  When  the 
inner  cylinder  is  rotated  180  deg. 
minimum  frequency  is  obtained. 
This  frequency,  and  consequently 
the  range  of  the  tuner,  is  largely 
determined  by  the  spacing  of  the 
two  cylinders.  A  greater  frequency 
range  requires  closer  spacing  with 
the  attendant  problems  in  mechani¬ 
cal  precision.  Several  adjusting 
screws  are  provided  which  permit 
slight  deformation  of  the  external 
cylinder  to  obtain  the  desired  mini¬ 
mum  frequency. 

The  preselector  tuner  is  similar 
to  the  oscillator  tuner  except  that 
there  is  no  cutout  for  the  tube.  Sim¬ 
ilar  adjusting  screws  are  provided 
to  permit  tracking  of  this  unit  with 
the  oscillator. 

A  primary  advantage  of  this  type 
of  tuner  is  the  complete  absence  of 
any  sliding  metallic  contacts,  thus 
eliminating  this  source  of  noi.se. 


attenuation  and  service  problems. 

The  complete  converter  assembly 
is  shown  in  Fig.  5.  The  two  tuning 
elements  are  ganged  with  a  flexible 
coupling  and  driven  by  the  pulley 
arrangement  shown.  In  addition, 
the  preselector  tuner  contains  a 
second  inner  cylinder  about  one- 
fourth  inch  long  which  is  driven 
from  the  right  hand  end.  This  per¬ 
mits  a  front  panel  tracking  adjust¬ 
ment.  The  chassis  also  contains  a 
selenium  rectifier  power  supply  and 


the  i-f  tubes.  A  jack  in  the  rear 
permits  measurement  or  monitor¬ 
ing  of  the  crystal  current. 

Tuner  Characteristics 

Significant  characteristics  of  the 
tuner  are  shown  in  Fig.  6  through 
10.  Like  every  engineering  prob¬ 
lem,  this  one  is  never  completed  and 
these  curves  represent  more  or  less 
transitory  samples  of  the  converter 
characteristics.  Figure  6  shows  the 
curve  of  frequency  versus  angular 


FIG.  8 — The  match  to  the  50-ohm  input  tratumission  line  is  excellent  over  the 
entire  band 
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FIG.  9 — Stability  ol  oicillatoi  Irequancy 
against  line  voltage  changes.  Deviation 
is  less  than  10  kc  over  110-120  volt  range 


rotation  of  the  rotor.  A.s  can  be 
.seen,  the  entire  band  i.s  covered,  but 
the  compre.ssion  at  the  hijrh-fre- 
(luency  end  is  rather  severe.  Shap¬ 
ing  of  the  rotors  can  alleviate 
this  condition  and  work  is  now 
Kttinjr  forward  toward  producinn  a 
more  nearly  linear  characteristic 
throuirhout  the  tuning  range. 

In  Fig.  7,  tracking  is  illustrated 
by  plotting  the  beat  frecpiency 
versus  the  incoming  signal  fre¬ 
quency.  This  characteristic  was 
taken  on  a  pre-production  unit  and 
shows  good  tracking  between  the 
limits  of  .580  me  and  780  me.  Again 
the  low-frequency  tracking  can  be 
improved  by  shaping  the  preselector 
n>tor. 

The  standing  wave  ratio  versus 
freiiuency  at  the  converter  input 


FIG.  10— Drill  characlerislic  during  warm¬ 
up  period  at  va.ious  frequencies.  Con¬ 
tinuous  tuning  makes  drift  permissible 


measured  with  fifty-ohm  coaxial 
line  for  one  particular  unit  is  shown 
on  Fig.  8.  The  mismatch  ratio  does 
not  exceed  2.5  at  any  point  within 
the  band. 

Figure  9  shows  the  oscillator  fre¬ 
quency  variation  as  a  function  of 
line  voltage,  fiver  the  range  from 
KtO  to  130  vo't'-,  the  oscillator  varia¬ 
tion  is  only--  40  kc.  Abrupt  changes 
of  this  magnitude  are  rare,  so  this 
variation  is  not  considered  .serious. 

Drift  Charocteristic 

The  o.scillator  drift  problem  is 
one  of  the  most  serious.  Figure  10 
shows  the  drift  after  a  warmup 
period,  as  a  function  of  frequency. 

large  amount  of  work  has  been 
done  on  this  problem  and  a  measure 
of  success  has  been  achieved.  A 


positive  coefficient  applies  over  part 
of  the  band  and  a  negative  coeffic¬ 
ient  over  another  part.  This  par¬ 
ticular  characteristic  was  taken 
using  silvered  brass  cylinders,  but 
no  frequency  compensating  device 
was  employed.  Experiments  are 
continuing  with  other  materials  in 
the  interest  of  minimizing  this 
drift. 

Finally,  Fig.  11  illustrates  com¬ 
parative  reception  on  vhf  and  uhf. 
The  two  test  patterns  shown  here 
were  taken  at  the  .same  time  at  a 
location,  within  line-of-sight,  about 
14  airline  miles  from  New  York. 
The  two  transmitters  were  located 
at  the  same  point  atop  the  515 
Madison  Avenue  building.  The  pic¬ 
ture  at  the  right  was  received 
from  VVABD  operating  on  channel  5 
with  an  effective  radiated  power  of 
14,000  watts  while  that  on  the  left 
was  received  from  the  uhf  trans¬ 
mitter  operating  at  612  me  with 
an  effective  radiated  power  of  about 
40  watts.  The  vhf  signal  measured 
at  the  receiver  terminals  was  47,000 
/iv  and  the  uhf  signal  was  450  uiv. 
These  pictures  are  not  exceptional 
but  were  selected  becau.se  neither 
showed  an  appreciable  ghost.  At 
approximately  fifty  random  spot 
checks,  the  ghost  problem  was 
found  to  be  less  severe  on  the  uhf 
band  than  on  the  vhf  band. 

Referknce 

M»  Kthviin)  Karplus,  Widt'-liariKe 
Tnn»Ml  r  =  n  uits  and  « K.  ||»at..rs  fur  }li>rh 

Prur  IHE  p  42‘;.  July 

IfM.’  * 


FIG.  11 — Images  photographed  at  14  miles  airline  from  DuMont  transminers.  At  left.  612  me.  40  watts  radiated  power.  At  right. 

77.2S  me  at  14  kw  radiated  power 
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General  riew  of  multiple  magnetic  tape  duplicating  machine,  with  takeup  reeli  for  recorded  fopet  in  foreground.  Recording  heads 
are  on  highest  bar.  Large  pulley  at  right  U  on  common  copstan  shaft 


DUPLICATING 


By  REYNOLDS  MARCHANT 

Division  Kyigineer 

Minn*  aotn  Milling  and  Manufacturing  ('o 
Paul.  Minn. 


SINCE  practically  all  magnetic 
tape  recorders  are  also  play¬ 
back  machines,  the  question  has 
very  naturally  arisen  about  the  pos¬ 
sibility  of  supplying  pre-recorded 
program  material  on  tape.  While 
the  practicability  of  duplicating 
magnetic  tape  records  in  quantity 
\v:is  generally  accepted,  little  was 
known  about  the  economics  in¬ 
volved.  It  was  felt  that  a  proper 
anal.'  -  is  could  be  made  only  through 
the  I'o  istruction  and  operation  of  a 
multiple  duplicating  machine  which 
would  be  a  production  prototype 
and  would  permit  a  detailed  study 
of  the  operations  involved. 

The  main  problem  was  found  to 
be  that  of  mass  handling  of  tape, 
which  has  to  be  unwound  from  a 
stock  roll,  passed  through  the  re¬ 
corder  and  rewound  onto  a  hub  or 
reel  for  subsequent  distribution. 
Direct  labor  accounts  for  most  of 
the  rccordin.g  cost,  even  though 
little  labor  is  re(|uired  for  the  act¬ 


ual  recording  operation.  Most  of 
the  operator’s  time  is  consumed  in 
changing  reels  and  threading  the 
machines. 

It  'va=  d''cidef  to  drive  a  number 
of  tapes  side  by  side  on  a  common 
capstan.  Recording  on  the.se  tapes 
is  by  ind'’-blur!!  reco'-ding  heads,  the 
recorded  signal  being  supplied  from 
a  master  tape  driven  by  the  same 
capstan.  Elements  of  the  machine 
are  arranged  to  permit  easy  thread¬ 
ing  of  the  tape  and  quick  exchange 
of  reels  on  the  windup  spindles. 

Over-All  Design  Details 

The  r''co’’fh'!V'  section  of  the  caj)- 
stan  has  basic  onerating  speeds  of 
7t.  15  and  .10  inches  per  second. 
The  pla’-back  .section  of  the  capstan, 
which  accommodates  master  tapes, 
is  run  at  twice  the  speed  of  the  re¬ 
cording  section,  because  better  dub¬ 
bings  are  obtained  from  masters 
run  at  higher  speeds  than  conies. 

The  tentati%’e  RMA  standard  for 
two-track  recording  provides  tha* 
the  two  tracks  shall  be  played  in 
opposite  directions.  This  is  to  per¬ 
mit  playing  a  tape  completely  to 
one  end  on  one  track  and  playing 


back  on  the  second  track  to  the 
starting  point,  to  avoid  the  neces¬ 
sity  of  rewinding  and  to  permit 
essentially  uninterrupted  playing  of 
the  entire  tape.  Each  tape  record¬ 
ing  channel  of  the  duplicator  is 
therefore  provided  with  two  heads 
which  simultaneously  record  the 
two  tracks,  one  being  put  on  in 
reverse.  Program  material  is  pro¬ 
vided  from  a  special  two-track  mas¬ 
ter  tape  which  is  pas.sed  over  play¬ 
back  heads  displaced  to  either  side 
of  the  tape  center  line. 

The  duplicator  is  designed  so 
that  satisfactory  dubbings  can  be 
made  from  a  master  tape  played 
either  in  the  forward  or  reverse 
direction.  Recording  of  the  tape 
copies  from  reversed  masters  elim¬ 
inates  the  necessity  for  rewinding, 
the  copy  tapes  being  ready  for 
playing  as  they  are  removed  from 
the  machine.  In  simultaneous  two- 
track  dubbing,  recording  is  started 
from  the  reverse  end  of  the  tape, 
so  that  the  number-one  recording 
track  is  made  in  the  -everse  direc¬ 
tion  and  the  tape  is  ready  for  im¬ 
mediate  playback  when  removed 
from  the  machine. 
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TAPE  RECORDINGS 

Pilot-model  duplicator  places  program  material  on  eight  reels  of  two-track  tape  simultan¬ 
eously  as  prelude  to  mass  duplication  of  tape  records  for  home  entertainment.  Doubling 
supersonic-hias  trequency  permits  recording  at  twice  playback  s|)eed.  lowering  cost 


The  recording  and  playback  am¬ 
plifiers  were  designed  to  have  a 
total  harmonic  distortion  no  greater 
than  1  percent  at  their  maximum 
operating  loads.  The  basic  fre¬ 
quency  response  of  the.se  amplifiers 
was  to  be  such  as  to  provide  essen¬ 
tially  flat  output  from  :?()  to  15.()il0 
cycles. 

A  common  bias  supply  is  used 
for  all  recording  channels.  Bias 
frequency  is  adjustable  from  20,000 
to  100,000  cycles  and  the  output  of 
the  bias  system  is  terminated  in 
an  adjustable-impedance  network 
to  match  the  characteristics  of  dif¬ 
ferent  recording  heads. 

The  pilot  machine  has  8  duplicat¬ 
ing  channels  and  2  playback  chan¬ 
nels  for  master  tapes.  This  ar¬ 
rangement  provides  adetiuate  acces¬ 
sibility  to  all  parts  of  the  machine 
and  space  for  experimental  machine 
modifications.  The  use  of  two 
master  channels  permits  alternate 
u.se  of  separate  master  tapes  so  that 
either  master  can  be  rewound  while 
the  other  is  used  for  recording. 

Capstan  Design  Details 

The  capstan  is  es.sentially  a  slow- 
speed  element  having  an  outside 
diameter  of  approximately  2  inches. 
The  capstan  surface  is  covered  with 
a  i-inch  thick  layer  of  rubber  which 
is  vulcanized  in  place.  This  rubber 
surface  is  ground  to  a  concentricity 
of  better  than  0.0002  inch  with  the 


capstan  bearings.  Bearing  surfaces 
are  one-inch  diameter  sections 
turned  on  the  ends  of  the  capstan 
shaft.  The  bearing  blocks  are  made 
of  bronze  and  are  relieved  over  most 
of  their  circumference  so  that  bear¬ 
ing  pressure  is  applied  to  the  shaft 
at  three  narrow  points  spaced 
etjually  around  the  shaft.  This  pre¬ 
vents  the  capstan  shaft  from  wan¬ 
dering,  and  spring  loading  of  the 
liearing  caps  eliminates  the  pos¬ 
sibility  of  binding  of  the  shaft. 

The  playback  capstans  are  rub¬ 
ber-coated  sections  fastened  to  each 
end  of  the  recording  <?apstan.  Their 
surfaces  are  ground  to  concentric¬ 
ity  with  the  recording  capstan.  A 
flywheel  is  mounted  on  one  end  of 
the  capstan  shaft  to  provide  me¬ 
chanical  filtering.  The  fly  wheel  is 
rim-driven  from  the  motor  pulley 
by  six  round  plastic  belts  which  are 
made  of  sjiecial  material  having 
high  elasticity  and  high  internal 
friction.  The  belts  an*  es.sentiallv 
endless  and  the  belt  diameter  and 
number  of  belts  was  selected  so 
that  the  internal  belt  friction  pro¬ 
vided  approximately  critical  damp¬ 
ing  for  the  system. 

The  motor  pulley  size  is  selected 
to  give  a  proper  speed  reduction  to 
the  capstan.  From  a  basic  motor 
speed  of  900  rpm,  the  capstan  speed 
must  be  reduced  to  approximately 
75  rpm  to  provide  a  74-inch-per-sec- 
ond  basic  recording  capstan  speed. 


The  size  of  the  motor  pulley  is 
changed  to  provide  other  basic  cap¬ 
stan  speeds. 

Tape  Traction  and  Tension 

Positive  tape  traction  at  the  cap¬ 
stan  surface  is  obtained  by  use  of 
individual  pressure  rollers  which 
increa.se  the  friction  pressure  of  the 
tape  against  the  cap.stan.  These  roll¬ 
ers  are  mounted  on  a  common  lever 
which  can  be  moved  to  di.sengage 
them  from  the  capstan. 

Uniform  and  adequate  contact  of 
the  tape  surface  with  the  recording 
head  must  be  maintained  in  order 
to  produce  uniform  results.  Since 
most  record  heads  are  cylindrical  in 
shape,  radial  pressure  of  the  tape 
against  the  head  can  usually  be  pro¬ 
duced  by  maintaining  the  tape  un¬ 
der  tension.  This  tension  must  be 
maintained  at  a  relatively  uniform 
value  and  instantaneous  variations 
should  be  particularly  avoided  to 
inevent  frequency  modulation  of 
the  recorded  signal. 

Proper  tape  tension  is  provided, 
in  this  case,  by  stationary  pressure 
pads  through  which  the  tape  moves. 
These  pads  are  provided  with  felt 
faces  to  equalize  the  friction  pres¬ 
sure  and  to  provide  a  uniform  fric¬ 
tion  surface.  Weights  are  provided 
for  u.se  with  these  pads  to  change 
the  tape  tension. 

A  small  amount  of  tape  tension 
is  supplied  by  a  friction  brake  ap- 
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FIG.  1 — Method  of  feeding  signal  and  bias  currents 
to  each  recording  head 


FIG.  2 — Block  diagram  of  playbock  and  recording  amplifiers,  showing 
equaliser  and  compensating  amplifier  locations  in  system 
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plied  to  the  tape  stock  reel  shaft. 
Since  thi.s  friction  is  constant,  the 
tape  tension  varies  from  the  out¬ 
side  to  the  inside  of  a  stock  reel, 
but  because  this  tension  is  a  small 
portion  of  the  total  tape  tension,  its 
effect  is  neKlipible. 

The  stock  roll  shafts  are  designed 
to  accommodate  reels  of  tape  up  to 
20  inches  in  diameter.  Such  reels 
would  hold  enough  tape  for  a  large 
number  of  recorded  programs,  thus 
eliminating  the  necessity  for  fre¬ 
quent  threading  of  tape  through  the 
machine. 

The  windup  spindles  are  designed 
to  accommodate  reels  up  to  15 
inches  in  diameter.  They  are  pro¬ 
vided  with  automatic  friction  drives 
which  can  be  preset  to  wind  the 
tape  at  either  constant  torque  or 
constant  tension,  or  a  compromi.se 
between  the  two.  Constant  torque 
winding  is  usually  considered  most 
desirable  where  the  ratio  of  reel 
diameter  to  hub  diameter  is  not 
excessive. 


Recording  Head  Mounting 
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The  recording  heads  are  mounted 
on  plates  which  are  pivoted  on  the 
head  assembly  bracket.  Adjusting 
screws  permit  the  head  gap  position 
to  be  set  so  that  the  recorded  signal 
on  the  tape  is  oriented  exactly  at 
right  angles  to  the  direction  of  tape 
travel.  Proper  orientation  of  the 
recorded  signal  on  the  tape  is  very 
necessary  to  the  achievement  of 
uniform  playback  characteristics  on 
other  magnetic  recording  equip¬ 
ment.  Exact  orientation  of  the  rec¬ 
ord  head  is  determined  by  compari¬ 
son  of  a  tape  made  on  this  head 
with  a  specially  prepared  head 
alignment  tape  when  both  are 
I'layed  on  the  same  reproducing 
svstem. 


Recordinq  amplifiers  and  equalizers  for  tope  duplicator  are  in  left-hand  rack,  and 
requlated  power  supply  is  in  rock  at  rlqht 


^  '-4 


Bias  and  Audio  Feed 


Previous  experience  with  several 
individual  recording  machines  oper¬ 
ating  in  close  proximity  to  each 
other  indicated  that  troubles  were 
often  encountered  from  beat  notes 
in  the  audio-frequency  range.  These 
beat  notes  resulted  from  small  dif¬ 
ferences  in  freipiency  of  the  high- 
freipiency  oscillators.  To  avoid  this 
problem,  a  common  source  of  high- 
frecpiency  bias  was  u.sed  for  all 
recording  channels  on  the  duplicat¬ 
ing  machine. 


interior  of  basA  of  multiple  recorder,  showing  high-frequency  bias  supply  and  indi¬ 
vidual  networks  for  supplying  bias  and  signal  to  recording  heads 


The  waveform  of  the  bias  cur¬ 
rent  should  be  sinusoidal  and 
should  be  relatively  free  from  har¬ 
monics.  The  presence  of  even-order 
harmonics  is  particularly  objection¬ 
able.  This  type  of  wave  distortion 
tends  to  greatly  increase  the  back¬ 
ground  noi.se  of  the  tape  and  thus 
reduce  the  useful  dynamic  record¬ 
ing  range.  Adjustment  of  the  bias 
frequency  can  be  made  over  a  fre¬ 
quency  range  of  from  20,000  to 
100,000  cycles  and  impedance¬ 
matching  networks  are  provided  to 
permit  u.se  of  record  heads  having 
a  wide  range  of  impedances.  Proper 
bias  current  is  supplied  to  each 
recording  head  individually  through 
an  adjustable  coupling  capacitor. 
This  permits  adjustment  of  the 
bias  to  suit  individual  head  char¬ 
acteristics. 

Two  amplifiers  are  provided 
for  simultaneous  two-track  re¬ 
cording.  Each  amplifier  feeds  a 
group  of  recording  heads  to  supply 
the  proper  signal  to  the  separate 
tape  tracks.  Individual  heads  are 
connected  to  the  source  of  audio 
signal  through  a  constant-current 
network  so  that  the  current  in  the 
recording  head  is  independent  of 
frequency. 

Figure  1  shows  the  network  u.sed 
to  feed  the  bias  current  and  the 
audio  signal  to  a  recording  head, 
and  Fig.  2  shows  the  amplifier  and 
equalizer  system.  For  simultaneous 
two-track  recording,  an  identical 
amplifier  and  eciualizer  sy.stem  is 
used  to  supply  the  audio  signal  to 
all  of  the  heads  in  the  No.  2  track 
position.  A  common  bias  o.scillator 
provides  the  bias  current  for  all 
record  heads. 

Preamplifier  and  Equalizer 

The  signal  from  a  playback  head 
on  the  master  tape  is  fed  to  a 
special  pre-amplifier  having  flat 
frequency  response.  The  cathode 
heating  current  for  the  tubes  in 
this  amplifier  is  supplied  from  a 
d-c  source.  The  plates  are  fed  from 
an  electronically  regulated  and 
filtered  power  supply  having  a  rip¬ 
ple  component  less  than  0.00001  per¬ 
cent.  Tubes  are  selected  for  low 
microphonic  and  emission  noise. 
The  entire  amplifier  is  mounted  in¬ 
side  a  heavy  malleable-iron  box 
which  provides  shielding. 

When  the  value  of  audio  signal 


current  supplied  to  a  recording 
head  is  kept  constant  regardless  of 
the  signal  frequency,  the  recorded 
signal  on  the  tape  does  not  produce 
a  uniform  output  when  the  tape  is 
played  on  a  standard  playback  head. 
Part  of  the  reason  for  this  is  that 
the  voltage  developed  by  the  play¬ 
back  head  is  proportional  to  the 
rate  of  change  of  the  magnetic  flux 
supplied  by  the  tape.  For  a  given 
remanent  tape  flux  the  output  volt¬ 
age  from  the  head  i.s,  therefore,  di¬ 
rectly  proportional  to  the  frequency 
of  the  recorded  signal.  This  relation 
would  hold  true  throughout  the  en¬ 
tire  audio-frequency  range,  were  it 
not  for  the  effect  of  other  factors 
relating  to  the  head  gap  length  and 
to  the  wavelength  of  the  recorded 
signal.  These  factors  tend  to  reduce 
the  output  at  higher  frequencies.  It 
is  therefore  necessary  to  equalize 
the  signal  from  a  recorded  tape  in 
order  to  produce  a  flat  frequency 
output.  To  accomplish  this,  the  sig¬ 
nal  from  the  tape  is  pa.ssed  from  the 
preamplifier  through  a  special  play¬ 
back  equalizer  in  which  amplifica¬ 
tion  is  incorporated  to  compensate 
for  the  equalizer  loss.  A  switch  is 
provided  to  permit  the  characteris¬ 
tics  of  the  equalizer  to  be  changed 
as  required  by  differing  tape  speeds. 

Figure  3A  shows  the  relative 
voltage  output  from  a  playback  head 
at  different  tape  speeds,  when  the 
signal  on  the  tape  has  been  recorded 


at  these  same  speeds  with  constant 
current.  Figure  3B  shows  the 
characteristics  of  the  equalizer  set¬ 
tings  which  are  required  to  produce 
the  uniform  signal  output  of  Fig. 
3C  at  the  different  tape  speeds. 

Retpcnse  Curves 

The  equalizer  output  signal 
should  be  a  faithful  replica  of  the 
signal  originally  impressed  on  the 
tape,  and  would  normally  pass  di¬ 
rectly  to  the  recording  amplifier  for 
re-recording.  It  is  often  desirable, 
however,  to  alter  the  character  of 
the  original  signal  in  order  to  com¬ 
pensate  for  some  deficiencies  in  the 
original  recording.  It  may  also  be 
desirable  to  pre-emphasize  either 
the  high  or  low  frequencies  as  re¬ 
corded  on  the  tape  in  order  to  im¬ 
prove  the  signal-to-noise  ratio  or  to 
match  the  playback  characteristics 
of  some  special  commercial  record¬ 
ing  equipment.  For  this  reason,  the 
signal  from  the  playback  equalizer 
is  passed  through  a  compensating 
equalizer  before  it  enters  the 
recording  amplifier.  This  compen¬ 
sating  equalizer  is  provided  with 
controls  which  may  be  set  to  pass 
the  signal  without  alteration,  or 
which  may  permit  boost  or  attenua¬ 
tion  of  the  signal  at  either  low  or 
high  frequencies.  The  frequency 
transmission  characteristics  of  this 
equalizer  are  shown  in  Fig.  3D. 

The  recording  amplifier  is  de- 


FIG.  3 — Ruiponie  curves  oi  duplicator,  (A)  Playback  characteriitic  with  conttonl 
recording  current  and  vorious  tape  ipeedi;  (B)  Equalizer  ompliiier  irequency  chorac- 
terUtice  required  lor  varioui  tope  epeedi;  (C)  Equalized  playback  output  ior  15  ieet 
per  tecond;  (D)  Frequency  characterUticz  oi  compensating  ompliiier 
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sijmed  to  supply  adequate  aipnal  to 
eight  heads  in  parallel.  The  current 
fed  to  each  head  is  individually  ad- 
ju.stable  to  accommodate  individual 
variations  in  impedance  and  effi¬ 
ciency.  Sufficient  latitude  is  pro¬ 
vided  in  this  adjustment  to  permit 
use  of  heads  having  considerable 
differences  in  impedance. 

The  recorder  section  may  also  be 
fed  from  an  external  signal  source 
so  that  master  tapes,  to  supply  a 
number  of  duplicating  machines, 
can  be  made  simultaneously  on  one 
machine.  For  two-track  recording 
an  identical  system  is  used  to  sup¬ 
ply  the  recording  heads  for  the 
number-two  tracks. 

A  monitor  amplifier  and  loud¬ 
speaker  are  provided  for  listening 
as  required.  Since  the  installation 
of  monitor  heads  in  the  recording 
channels  would  complicate  the  ma¬ 
chine  desigm  considerably,  it  was 
felt  that  all  monitoring  of  the 
duboed  copies  should  be  done  on 
separate  playback  ecr.iipment.  A 
quality-control  procedure  based  on 
selective  sampling  of  the  tapes  from 
different  recording  channels  would 
permit  adequate  inspection  of  the 
finished  product. 

The  high-voltage  supply  for  the 
amplifier  tubes  is  obtained  from  a 
rectifier  whose  output  is  controlled 
by  a  combination  of  voltage  and 
current-regulator  tubes  which  limit 
the  output  voltage  fluctuations  from 
any  source  to  less  than  0.0001  per¬ 
cent.  Regulation  of  the  power  sup¬ 
ply  to  this  unusual  extent  permitted 
an  appreciable  gain  in  signal-to- 
noise  on  the  recorded  tapes  by 
eliminating  random  background 
noise  resulting  from  rapid  line-volt- 
age  fluctuations. 

The  high-voltage  power  supply, 
the  equalizing  networks  and  the  re¬ 
cording  amplifier  are  mounted  in 
standard  relay  racks.  The  bias  sup¬ 
ply  and  the  playback  preamplifiers 
are  mounted  in  the  base  of  the  re¬ 
corder  in  order  to  keep  the  con¬ 
nections  to  the  heads  as  short  as 
possible.  The  lead  wires  to  the  heads 
are  made  of  low-capacitance 
shielded  cable  to  minimize  attenua¬ 
tion  of  the  high-frequency  bias  to 
the  recording  heads  and  to  reduce 
the  possibility  of  changing  the  res¬ 
onant  frequency  of  the  playback 
heads. 

A  further  gain  in  production  effi¬ 


ciency  can  be  achieved  by  operat¬ 
ing  the  tapes  at  higher  than  normal 
playback  speed  during  the  record¬ 
ing  process.  This  time  multiplica¬ 
tion  can  be  successfully  employed 
within  a  restricted  range  of  speeds. 
For  e.xample,  tapes  to  be  played  at 
a  standard  operating  speed  of  7.5 
inches  per  second  can  be  recorded 
without  difficulty  at  15  inches  per 
second.  In  order  to  do  this  the  mas¬ 
ter  tape  and  the  copy  tapes  must  all 
be  run  at  twice  their  normal  speeds. 

When  the  signal  frequencies  from 
the  master  tape  are  doubled  by 


IndiTidual  mountinq  bracket  for  pair  of 
recording  beadi  that  act  simultaneoatly 
on  two  aides  of  a  single  tape  to  produce 
two  tracks 

speed-up,  the  frequency  of  the 
supersonic  bias  current  must  also 
be  doubled  in  order  to  maintain  sat¬ 
isfactory  frequency  relationships. 
In  the  case  of  tapes  normally  played 
at  7.5  inches  per  second,  a  bias  fre¬ 
quency  of  35  kc  may  normally  be 
u.sed  for  a  top  audio-frequency 
range  of  7,500  cycles.  When  the  re¬ 
cording  process  is  accelerated  to 
twice  normal  speed,  the  top  limit  of 
audio  frequency  becomes  15,000 
cycles  and  this  requires  a  70-kc 
bias  frequency. 

Recording  Speed  Limitations 

If  the  recording  speed  is  in¬ 
creased  by  a  factor  of  3,  the  maxi¬ 
mum  audio  frequency  becomes  21.5 
kc  and  the  bias  frequency  must  be 
105  kc.  Since  most  recording  heads 
in  use  today  lose  efficiency  at  a  rapid 
rate  with  bias  frequencies  greater 
than  70  kc,  the  practical  limitation 
to  increasing  the  recording  speed 
is  one  of  recording-head  design. 


If  suitable  heads  can  be  made,  it 
appears  perfectly  practical  to  speed 
up  the  recording  process  by  a  factor 
of  four  or  five  from  a  basic  playing 
speed  of  7.5  inches  per  second.  Since 
the  maximum  recording  speed  is 
limited  by  a  fixed  maximum  fre¬ 
quency  response,  the  amount  of 
speed  increase  is  a  function  of  the 
maximum  audio  frequency  result¬ 
ing  from  such  increase.  For  ex¬ 
ample,  tape  masters  made  at  15 
inches  per  second  and  having  a  max¬ 
imum  frequency  response  of  15,000 
cycles  would  require  a  bias  fre- 
iiuency  of  60  to  70  kc.  Copies  of  this 
tape  for  playing  at  15  inches  per 
second  would  be  made  at  normal 
playing  speed. 

.\s  contrasted  with  this,  tapes 
made  for  a  playing  speed  of  3.75 
inches  per  .second  would  have  a 
maximum  frequency  response  in  the 
neighborhood  of  4,500  cycles.  In¬ 
creasing  the  recording  speed  by  a 
factor  of  3  or  4  would  result  in  a 
maximum  audio  frequency  of  15  to 
20  kc,  and  a  bias  frequency  of  70 
to  80  kc  would  permit  satisfactory 
recording.  From  an  economic  stand¬ 
point,  time  multiplication  is  more 
advantageous  for  the  lower  tape 
speeds  because  the  reduction  in  cost 
provided  by  the  increased  speed 
would  parallel  the  cost  reduction 
achieved  by  lowered  tape  cost. 

Economic  Aspects 

There  is  a  very  practical  eco¬ 
nomic  limit  to  the  speedup  process 
in  recording.  Since  the  speedup 
process  has  very  little  effect  on  the 
cost  of  direct  labor  required  by  the 
recording  process,  the  net  effect  of 
the  speedup  is  to  permit  greater 
production  from  the  machine,  but 
not  from  the  operator.  Much 
greater  gains  can  be  made  by  re¬ 
ducing  the  direct  labor  involved  in 
the  recording  operation.  Such  re¬ 
duction  can  be  accomplished 
through  the  use  of  automatic 
threading  and  reel  changing  de¬ 
vices  which  will  minimize  the  ma¬ 
chine  shutdown  time.  The  design  of 
such  a  mechanism  has  been  com¬ 
pleted. 

Production  experience  has  indi¬ 
cated  that  the  cost  of  recording  can 
be  held  to  a  small  proportion  of  the 
total  tape  record  cost  so  that  mass 
production  of  tape  recordings  is 
commercially  practical. 
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Tunable  A-F  Amplifier 


Variable-frequency  circuit  used  as  an  oscillator  from  200  to  10,000  cycles  also  serves  as  a 
selective  amplifier  in  the  same  range.  For  code  reception  through  interference,  the  device 
is  switched  to  provide  better  rejection  than  a  crystal  filter 


Recent  disclosure  of  a  simple  By  OSWALD  G.  VILLARD,  Jr 
phase-inverter  connection  for  i>,parim><,t  «/  Kimncai  /•;n<7inem.iff 
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drivinK  a  half-lattice  R-C  filter  of 
the  all-pass  type'  jrreatly  simplifies 
a  variable-frequency  circuit  useful 
both  as  an  audio  oscillator  and  as  a 
selective  amplifier  for  rejecting  or 
emphasizing  a  particular  frequency. 

This  circuit  has  certain  interest¬ 
ing  advantages  in  comparison  with 
the  conventional  bridged-T,  paral- 
lel-T,  and  Wien-bridge  methods  of 
accomplishing  an  equivalent  result. 
It  makes  practical,  for  example,  an 
easily-constructed  wide-range  oscil¬ 
lator  in  which  the  magnitude  of  the 
feedback  voltage  is  substantially  in¬ 
dependent  of  the  operating  fre¬ 
quency.  Thus,  it  is  possible  to 
dispense  with  special  limiting  or 
variable  -  impedance  devices  for 
automatic  amplitude  control. 

When  the  circuit  is  used  as  a 
rejection  network,  only  one  knob 
need  be  turned  in  order  to  find  the 
null.  Inexpensive  ganged  resist¬ 
ances  may  be  used  to  change  fre¬ 
quency,  and  frequency  ratios  of  the 
order  of  100  to  1  may  readily  be 
obtained  without  range  switching. 
Finally,  the  circuit  as  an  oscillator 
inherently  provides  a  source  of 
quadrature  voltage  suitable  for  ob¬ 
taining  a  circular  sweep  on  a  cath¬ 
ode-ray  tube. 

Method  ot  Operation 

A  block  diagram  of  one  useful 
form  of  this  circuit  is  shown  in  Fig. 
1. 

The  all-pass-type  filter  delivers  an 
output  voltage  who.se  magnitude  is 
independent  of  frequency,  but 
whose  phase  is  determined  by  fre¬ 
quency.  The  variation  of  this  phase 
with  frequency  (that  is,  the  time 
constant  of  the  network)  is  adjust¬ 
able,  and  this  adjustment  also  has 
no  effect  on  the  magnitude  of  the 


output  voltage.  In  Fig.  l.\  a  null 
will  occur  when  the  transmission 
through  each  of  the  parallel  circuit 
branches  is  e(|ual,  and  the  phase 
shift  through  the  network  is  180 
degrees.  In  Fig.  IB,  oscillation 
occurs  when  the  phase  shift  of  the 
voltage  fed  back  around  the  single- 
stage  amplifier  is  180  degrees.  Con¬ 
sequently  o.scillations  and  the  null 
will  occur  at  the  same  frequency  for 
a  given  setting  of  the  network  time 
constant. 

It  is  convenient  to  do  the  phase 
shifting  in  this  network  in  two  sec¬ 
tions.  In  Fig.  2  will  be  found  the 
essential  details  of  one  section. 
Each  may  be  viewed  either  as  an 
R-C  phase  shifter  of  the  familiar 
variety  shown  in  many  textbooks, 
(see  Fig.  2A),  or  as  one  half  of  an 


R-C  lattice  filter  of  the  all-pass 
phase-correcting  type,  as  in  Fig.  2B. 
The  vector  diagram  of  one  section, 
which  shows  why  the  output  voltage 
remains  constant  as  either  R,  C,  or 
frequency  /  is  varied,  is  given  in 
Fig.  2C.  The  phase  shift  of  the 
output  with  respect  to  the  input  is 
2  arctan  2fCR.  The  network  may 
be  driven  equally  well  by  a  vacuum- 
tube  phase  inverter,  or  by  a  trans¬ 
former. 

The  special  advantage  of  this  par¬ 
ticular  half-lattice,  when  used  as 
part  of  a  null  bridge  or  oscillator,  is 
the  fact  that  changing  the  phase 
shift  by  varying  R  cannot  alter  the 
phase-shifter  output  voltage  and 
consequently  affect  the  complete¬ 
ness  of  bridge  balance  or  the  mag¬ 
nitude  of  the  oscillator  feedback. 
If  the  corresponding  full  lattice 
were  used  (see  the  dashed  lines  in 
Figure  2B),  both  resistances  would 
have  to  be  varied  in  exact  synchron¬ 
ism  if  changes  in  the  magnitude  of 
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All-pass  phase-shifting  network 
OF  variable  Time  constant 

'  ISOLATING 


flG-  1— Block  diagram  of  basic  rejection  circuit  (A)  and  basic  oscillator  circuit  {B) 


the  output  voltage  were  to  be 
avoided. 

Lattice-Filter  Method 

Another  method  of  obtaining 
feedback  voltage  whose  magni¬ 
tude  is  independent  of  frequency  or 
frequency-control  setting,  and  also 
using  an  all-pass  lattice  filter,  has 
been  disclosed’  but  is  considerably 
more  complicated  than  the  present 
arrangement  because  no  loss  in  the 
all-pass  network  was  permitted.  In 
the  present  case,  greater  construc¬ 
tional  simplicity  is  obtained  at  the 
e.icpense  of  a  certain  amount  of 
amplification. 

With  the  conventional  Wien- 
bridge  circuit,  two  accurately- 
ganged  capacitors  or  resistors  must 
be  varied  to  change  frequency.  If 
these  elements  are  not  in  perfect 
track,  the  depth  of  the  null  will  be 
proportionately  reduced,  and  the 
feedback  voltage  will  not  be  con¬ 
stant  w’hen  the  circuit  is  used  as 
part  of  an  oscillator.  Similarly, 
parallel-T  networks  which  must  be 
varied  over  a  wide  frequency  range 
require  the  accurate  ganging  of 
three  circuit  elements.  It  is  usu¬ 
ally  necessary,  with  these  circuits, 
to  provide  a  fine  balance  control  in 
addition  to  the  coarse  frequency 
control. 

Consfructional  Details 

A  complete  schematic  of  a  typical 
oscillator-rejection  filter  device  is 
found  in  Fig.  3,  together  with  a 
vector  diagram  illustrating  its  oper¬ 
ation  in  rejecting  a  particular  sig¬ 
nal.  With  two  phase-shifter  stages 
(F,  and  V,)  it  is  seen  that  the  null 
is  found  when  the  phase  shift 
through  each  stage  is  90  degrees — 
that  is,  when  the  frequency  is  such 
that  X,  equals  R  in  Fig.  2C.  It 
follows  that  the  null  frequency  is 


inversely  proportional  to  resistance. 
The  same  is  true  of  the  oscillation 
frequency. 

The  gain  control  P  in  the  grid  of 
r,  allows  adjustment  of  the  depth 
of  the  null  when  the  switch  S  is  at 
the  2.  or  null,  position.  Once  set 
for  best  rejection  at  one  frequency, 
it  is  ordinarily  not  necessary  to 
readjust  this  control  when  fre¬ 
quency  is  changed.  When  S  is  set 
in  the  1,  or  oscillator  position,  this 
same  gain  control  P  adjusts  the 
amount  of  feedback.  When  the  feed¬ 
back  is  set  somewhat  below  the 
position  at  which  oscillation  occurs, 
the  unit  becomes  a  variable-fre¬ 
quency  .selective  amplifier. 

The  sharpness  of  the  passband 
may  be  controlled  by  adjusting  the 
amount  of  feedback.  When  oscilla¬ 
tions  are  desired,  the  gain  control 
is  set  slightly  above  the  threshold 
of  oscillation.  Under  these  condi¬ 
tions  waveform  will  be  good  and 
output  will  not  vary  appreciably  as 
frequency  is  changed.  Too  much 
feedback  causes  distortion;  too  little 
will  make  the  oscillations  unstable 
and  likely  to  drop  out  with  small 
residual  changes  in  feedback  as 
frequency  is  varied. 

The  only  critical  circuit  compo¬ 
nents  in  Fig.  3  are  the  plate  and 
cathode  resistors  of  the  phase  in¬ 
verters.  These  must  be  matched 
very  accurately  in  pairs.  The 
absolute  magnitude,  of  course,  is 
not  important.  Similarly,  the  two- 
to-one  ratio  between  the  corres¬ 
ponding  resistors  of  the  two  tubes 
need  only  be  approximate.  Thus  the 
matching  may  readily  be  done  on 
an  ohmmeter.  For  best  long-time 
stability,  precision  resistors  should 
be  used. 

It  is  desirable  that  the  power 
supply  be  well-filtered  and  have  a 
very  low  output  impedance,  in  order 


to  avoid  coupling  between  the  phase 
inverter  stages.  Where  stability 
of  operation  must  be  maintained  in 
spite  of  large  line-voltage  fluctua¬ 
tions,  voltage  regulation  is  desir¬ 
able. 

Dial  Calibration 

In  a  great  many  so-called  resist¬ 
ance-tuned  oscillators,  capacitance 
is  varied  in  order  to  change  fre¬ 
quency.  Owing  to  the  effect  of  the 
minimum  capacitance  inherent  in 
variable  capacitors,  the  tuning 


FIG.  2 — Phaae-shiit  circuit  (A)  that  con  b« 
driTon  by  transformer  or  vacuum  tube; 
(B)  all-pass  lattice  from  which  the  simple 
phase-shifter  is  derived;  (C)  vector 
diagram 

range  obtainable  is  generally  of  the 
order  of  10  to  1.  By  varying  re¬ 
sistance  in  the  present  circuit,  a 
wide  tuning  range  may  be  covered 
in  one  rotation  of  the  dial.  If  a 
straight  line  frequency-versus-re- 
sistance  characteristic  is  desired, 
the  phase-shifting  capacitor  in 
Fig.  2 A  can  be  replaced  by  an 
inductance.  However  an  inverse 
frequency-versus-resistance  calibra¬ 
tion  is  quite  practical  in  many  ap¬ 
plications.  The  dual-ganged  resist¬ 
ance  used  in  the  unit  of  Fig.  3  is 
a  readily-available  Centralab  type 
C-104  which  has  what  is  termed 
a  standard  audio  taper.  By  taking 
advantage  of  this  taper,  the  range 
from  200  to  10,000  cycles  can  be 
spread  out  reasonably  well  on  a 
standard  180-degree  vernier  dial. 
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The  chief  limitation  on  the  upper 
frequency  limit  which  may  be 
achieved  by  progressively  reducing 
resistance,  in  addition  to  amplifier 
frequency  response,  is  the  loading 
effect  of  each  R-C  phase-shifting 
network  on  its  associated  phase  in¬ 
verter.  This  upsets  the  equality  of 
the  plate-to-ground  and  cathode-to- 
ground  a-c  voltages,  and  causes 
their  relative  phase  to  depart  from 
exact  phase  opposition. 

Sharpness  of  Rejection  Band 

It  is  desirable  that  a  frequency- 
rejection  device  have  as  sharp  a 
rejection  notch  as  possible.  The 
circuit  described  has  a  perform¬ 
ance  in  this  respect  which  is  slightly 
superior  to  that  of  both  a  Wien  and 
a  parallel-T  R-C  bridge. 

A  curve  of  percent  response 
versus  frequency  is  shown  in  Fig.  4. 
The  parallel-T  response  curve 
shown  is  that  of  a  commonly  used 
and  relatively  simple  type’  in  which 
two  of  the  resistors  and  two  of  the 
capacitors  are  identical  and  the 
other  two  elements  are  half  or  twice 
as  large.  A  sharper  rejection  curve 
can  be  obtained  by  using  a  more 
complex  relationship  between  these 
elements,  but  even  when  this  is  done 
the  best  of  several  typical  cases* 
does  not  equal  the  performance  of 
the  phase  shift  bridge. 

Discrimination  of  the  pha.se-shift 
bridge  may  be  improved  by  adding 


FIG.  4 — RalatWe  IrantmUsion  as  a  func¬ 
tion  of  frequency  rejecUor 


additional  phase-shifting  sections. 
With  three  instead  of  two,  a  second 
null,  rather  than  a  maximum  of 
transmission,  will  occur  as  fre¬ 
quency  approaches  either  zero  or 
infinity,  depending  on  circuit  polar¬ 
ity.  With  the  oscillator  connection, 
there  would  accordingly  be  a  ten¬ 
dency  for  simultaneous  oscillation 
at  two  frequencies.  However  it  is 
po.ssible  that  the  .second  oscillation 
might  not  prove  too  troublesome  in 
view  of  the  falling-off  in  amplifier 
response  at  the  frequency  involved. 

Applicarions 

The  ease  with  which  this  device 
may  be  constructed,  recommends 
it  for  application  wherever  a 
simple  general-purpose  audio  signal 
source,  variable-frequency  selective 
amplifier,  and  frequency-rejection 
filter  would  be  useful. 

By  providing  an  output  connec¬ 
tion  shown  in  Fig.  3  which  samples 


FIG.  3 — Schematic  circuit  diagram  and  vector  diagram  for  null  operation 


a  portion  of  the  voltage  at  the  junc¬ 
tion  between  the  two  phase  shifters, 
a  quadrature  voltage  is  available  by 
means  of  which  a  variable-fre¬ 
quency  circular  sweep  on  an  oscil¬ 
loscope  may  be  obtained.  In  this 
case,  the  accuracy  of  the  90-degree 
phase  shift  is  a  function  of  the  ac¬ 
curacy  with  which  the  two  variable 
resistors  remain  in  step  as  the  com¬ 
mon  shaft  is  rotated,  and  accord¬ 
ingly  will  not  be  very  good  unless 
precision  resistors  are  used. 

This  unit  is  particularly  suitable 
as  an  accessory  for  a  communica¬ 
tions  receiver.  In  phone  reception, 
the  frequency-rejection  feature  may 
be  u.sed  to  eliminate  interfering 
heterodyne  whistles.  The  sharpness 
of  the  rejection  slot  is,  if  anything, 
superior  to  that  of  a  good  crystal 
filter.  For  code  work,  the  operator 
has  a  choice:  he  may  use  the  device 
to  reject  an  interfering  code  sta¬ 
tion.  leaving  the  desired  signal  little 
affected,  or  by  throwing  a  switch 
he  may  use  it  as  a  variable-fre¬ 
quency  .selective  amplifier  to  amp¬ 
lify  one  signal  more  than  the  others. 
The  selectivity  is  continuously  vari¬ 
able  and  may  be  adjusted  to  suit. 

It  is  interesting,  as  this  control 
is  advanced,  to  hear  a  signal  of  one 
particular  pitch  rise  up  out  of 
the  others  simultaneously  present. 
Since  the  null  frequency  and  fre¬ 
quency  of  regeneration  are  the 
same,  it  is  possible  to  select  and 
amplify  a  particular  signal,  and 
then  by  throwing  the  switch  to 
make  it  disappear  leaving  all  the 
others  behind. 
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METAL  DETECTOR 


By  KENNETH  URBACH 

Electronic  Engineer 
Kotlio  Erequency  Eaborntitries,  Inc. 
Itoonton,  J. 


Principles  of  Operation 


Workmen  remove  a  manganese  steel  (nonmagnetic)  shovel  tooth  Irom  a  conveyor  boll 
loaded  with  limestone.  Inspection  coil  and  marker  device  are  encircled  In  back¬ 
ground.  Marker  dumps  cup  of  white  chalk  on  conveyor  when  metal  U  detected 


The  operation  of  the  instrument 
is  based  on  the  momentary  distor¬ 
tion  of  the  r-f  field  when  a  metallic 
particle  passes  through  or  near  the 
tank  coil  of  a  stable  oscillator.  This 
distortion  may  result  in  an  increase 
or  a  decrease  in  the  efficiency  or  Q 
of  the  tank  and  will,  therefore,  be 
reflected  back  into  the  plate  circuit 
as  a  change  in  the  resistive  com¬ 
ponent,  giving  rise  to  a  change  in 
voltage  magnitude.  If  this  change 
is  in  the  negative  direction,  and  of 
sufficient  steepness  and  amplitude, 
an  alarm  signal  results. 

Most  common  materials  cause  a 
decrease  in  the  Q  due  to  the  in¬ 
creased  losses.  These  losses  are  ap¬ 
parently  of  three  characters:  eddy 


INDUSTRY  is  continually  con¬ 
fronted  with  the  problem  of 
finding  metal  (nonmagnetic  as  well 
as  ferromagnetic)  in  process  media 
before  serious  damage  is  done  to 
machinery,  plant,  product,  or — in 
the  case  of  foods  and  drugs — before 
it  reaches  the  consumer.  The  metal 
detector  de.scribed  in  this  paper 
should  find  extensive  application  in 
the  textile,  rubber,  plastics,  lumber¬ 
ing,  paper,  mining,  milling,  sugar, 
grain  and  drug  industries. 

Metal  detectors  generally  work  on 
the  distortion  of  a  radio-  frequency 
or  audio-frequency  field.  The  Army 
Engineers  have  mine  detectors  uti¬ 
lizing  these  principles  that  do  the 
job  for  which  they  were  designed 
very  well,  but  in  general  they  are 
not  sufficiently  sensitive,  stable  or 
versatile  to  find  many  industrial 
applications.  The  metal  detector 
described  is  the  result  of  an  inde¬ 
pendent  development  specifically  for 
industrial  application  to  a  wide 
variety  of  problems. 


Operator  runs  bolt  oi  rubber  through  metal  detector  coil,  shown  over  conveyor  belt 
boused  in  wood  bailie  lor  protection.  Metal  detector  unit  may  be  seen  on  shell  at 
upper  right  comer  oi  picture 
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for  CONVEYORS 

Metallic  particles  passing  through  or  near  the  tank  coil  of  a  stable  oscillator  cause  a  change 
in  the  output  of  the  oscillator  due  to  eddy  current,  hysteresis  and  dielectric-loss  changes. 
Change  in  output  is  detected,  amplified  and  used  to  actuate  alarm  and  marker  circuits 


current,  hysteresis  and  dielectric. 
The  magnitudes  of  the  losses  de¬ 
pend,  in  general,  on  the  surface, 
shape,  mass,  resistivity,  and  perme¬ 
ability  of  the  material  and  the  fre¬ 
quency  and  concentration  of  the 
electromaKnetic  field.  Since  two 
classes  of  material,  Uie  product  to 
be  inspected  and  the  tramp  metal  to 
be  detected,  are  involved  in  the 
metal  detector  problem  and  since 
the  designer  has  no  control  over  the 
physical  characteristics  of  either, 
his  aim  is  to  choose  an  operating 
frecpiency  and  coil  desijrn  that  will 
emphasize  the  losses  due  to  the 
tramp  metal  and  minimize  those 
due  to  the  product. 

The  depth  of  the  penetration  5 
of  an  electromagnetic  field  in  a 
conductor,  limited  by  skin  effect,  is 
(riven  by : 


S  (cm) 


-Ip  X 


or 


S' (iiuLs)  =  1) 

where  5  is  the  depth  at  which  the 
current  is  reduced  to  .‘{7  percent  of 
the  surface  value,  i>  is  the  resistiv¬ 
ity  in  ohms  per  cm  cube,  /<«  =  4  r 
xlO  ’,  n  is  the  permeability,  and  / 
the  frequency  in  cycles.  For  copper 
5'  is  6,  12  and  26  mils  at  frequencies 
of  200,  .50,  and  10  kc  respectively. 
For  iron  of  assumed  permeability 
200,  5'  at  50  kc  is  only  2  mils.  Thus 
it  is  the  surface  area  of  a  conduct¬ 
ing  sheet  or  particle  that  usually  in¬ 
fluences  or  is  influenced  by  the  r-f 
field. 

Eddy-current  losses  in  an  object 
of  volume  V’  cubic  meters  are,  ne(r- 
lectinjf  skin  effect': 


H’.'  =  B.,..'  I 

6  p  -‘J 

where  We  is  in  watts,  t  is  the 
thickness  of  the  object  in  meters,  B 


is  in  webers  per  square  meter,  and 
/»  is  in  ohms  per  cm  cube.  Since  B 
may  be  written  as  finJl,  it  is  seen 
that  the  eddy-current  losses  are 
proportional  to  the  square  of  the 
frequency  and  permeability,  and  in¬ 
versely  proportional  to  the  resistiv¬ 
ity.  If  we  take  into  account  the  re¬ 
distribution  of  induced  current  due 
to  skin  effect,  the  equation  for  the 
eddy-current  loss  becomes: 


. ] 


(3) 


or 

i'-iCixV..)' . ]  « 

If  we  assume  a  sheet  of  copper  1 
millimeter  thick  and  a  frequency  of 
50  kc,  the  term  in  the  brackets 
amounts  to  5  percent.  Considering 
the  material  characteristics  and 
field  as  fixed,  we  may  write  Eq.  3 
in  terms  of  frequency. 


\y.  =  K,P(\  -  KrP)  '5) 

and 


E(iuation  5  shows  that  at  or  beyond 
a  critical  frequency  /,  there  will  be 


no  appreciable  eddy-current  losses. 
Since  K,  is  a  function  of  the  mate¬ 
rial,  calculations  based  on  the  above 
formulas  are  useful  in  selecting  a 
frequency  that  will  give  maximum 
discrimination  between  two  media. 

Hysteresis  losses,  appreciable 
only  for  ferromagnetic  materials, 
are  due  to  a  tendency  to  oppose  a 
change  in  magnetic  state.  These 
los.ses  may  be  expre.ssed  in  the 
form: 


H  =  a/B„„'  I-  (7) 

where  the  values  of  a  and  n  depend 
on  the  material.  Note  the  hyster¬ 
esis  losses  vary  linearly  with  fre¬ 
quency  if  we  neglect  the  skin  effect. 
Actually  with  magnetic  materials 
the  skin  effect  is  far  from  neg¬ 
ligible.  Qualitatively,  the  depth  of 
penetration  may  be  considered  as 
limiting  the  value  of  over  a 

portion  of  the  volume,  and  thus  re¬ 
ducing  the  loss  W„’  to  some  value 
IV,.  The  quantitative  expression  is 
somewhat  difficult  to  handle  and  ex¬ 
perimental  compari.son  of  the 
amount  of  signal  (loss)  produced 
by  steel  and  copper  spheres  of  equal 
diameters  at  various  frequencies 
seem  to  substantiate  the  equations. 


FIG.  I — Block  diagram  oi  moral  detector.  Linee  up  to  40  feet  long  hare  been  ueed 
lucceitiully  between  Inipectlon  coil  and  oeciUotor 
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and  are  a  great  deal  simpler  to 
handle. 

The  third  type  of  lo.ss  mentioned 
is  that  found  in  dielectric  materials 
as  contrasted  to  conductors.  The 
loss  in  a  dielectric  is  generally  ex¬ 
pressed  in  terms  of  frequency,  ca¬ 
pacitance  and  power  factor  of  an 
ideal  capacitor  whose  only  losses  are 
in  the  dielectric.  This  type  of  loss  is 
noticed  in  metal  detector  applica¬ 
tions  where  the  product  being  in¬ 
spected  momentarily  occupies  a 
large  portion  of  the  volume  of  the 
coil,  and  the  resistivity  is  high.  The 
losses  are  directly  proportional  to 
frequency,  since  there  is  no  radical 
change  in  power  factor  over  the 
range  of  frequencies  utilized.  This 
must  also  be  considered  in  selecting 
the  inspection  frequency. 

Circuits 

'  Figure  1  is  a  block  diagram  of 
the  Eriez  metal  detector,  the  cir¬ 
cuitry  of  which  is  showm  in  Fig.  2. 
The  material  to  be  inspected  is 
passed  through  or  near  the  coil 
which,  together  with  a  fixed  capaci¬ 
tor,  forms  the  tank  circuit  of  the 
6J5  oscillator.  The  operating  fre¬ 
quency,  between  10  and  200  kc,  is 
selected  as  previously  outlined,  and 
the  tank  circuit  is  designed  to 
match  the  plate  impedance  of  the 
tube  at  this  frequency.  A  decrease 
in  tank  efficiency  or  Q,  such  as 
might  be  caused  by  a  piece  of  tramp 
metal,  causes  a  momentary  decrease 
in  the  magnitude  of  the  generated 
voltage. 

Half  of  F,  is  used  as  a  rectifier, 
conducting  on  the  negative  portion 


of  the  oscillator  cycle  and  charging 
Cl  and  C,  negatively  to  approxi¬ 
mately  the  peak  oscillator  voltage. 
Under  steady-state  conditions  no 
signal  will  be  applied  to  the  first 
amplifier  grid  unless  the  magnitude 
of  the  generated  voltage  is  suddenly 
changed.  A  decrease  in  oscillator 
voltage  will  allow  C,  to  discharge 
to  a  new  and  less  negative  value, 
thus  applying  a  positive  signal  to 
the  amplifier  grid. 

The  two-stage  amplifier  is  capaci¬ 
tance  coupled,  having  an  overall 
voltage  gain  of  approximately  60 
db,  with  the  half-power  points  at 
i  cycle  and  40  cycles.  The  upper 
frequency  could  easily  be  raised, 
but  is  kept  low  to  reduce  the  noise 
level.  The  low-frequency  response 
is  more  difficult  to  improve,  and  im¬ 
poses  some  limitations  on  the  appli¬ 
cation  of  the  device.  Inspection 
mu.st  be  accomplished  at  sufficiently 
high  speed  so  that  the  fundamental 
frequency  of  a  pulse  generated  by  a 
small  metal  object  will  be  amplified 
at  near  maximum  gain  to  .secure  the 
utmost  in  sensitivity.  The  long  time 
constants  necessary  to  attain  the 
low-frequency  response  also  result 
in  a  long  recovery  time  after  a  large 
signal.  With  the  present  circuit 
values  a  large  signal  may  upset  the 
circuit  for  as  long  as  8  seconds,  dur¬ 
ing  which  time  a  small  signal  might 
be  lost.  This  time  must  be  consid¬ 
ered  in  certain  types  of  installa¬ 
tions. 

The  output  of  the  amplifier,  in  the 
form  of  a  positive  pulse,  is  capaci- 
tively  coupled  to  the  grid  of  a 
biased  cathode  follower.  The  bias 


voltage  is  obtained  by  a  voltage- 
doubler  circuit  across  the  filament 
supply.  The  output  of  the  cathode 
follower  is  directly  coupled  to  the 
control  grid  of  a  type  2050  thyra- 
tron,  and  the  grid  level  established 
by  adjusting  the  cathode-follow-er 
bias.  A  positive  pulse  applied  to 
the  cathode  follower  will  lower  the 
thyratron  grid  and  allow  it  to  fire. 
When  the  thyratron  fires,  relay  REi 
is  energized.  Holding  contacts  keep 
REi  energized  until  the  circuit  is 
broken  by  pressing  a  reset  button, 
while  I’s  is  extinguished  very 
quickly  when  its  plate  voltage  drops 
almost  to  zero  as  current  is  supplied 
through  the  one-megohm  resistor, 
Ri.  The  alarm  relay,  RE,,  may  be 
used  to  actuate  controls  for  shut¬ 
ting  down  a  conveyor,  blowing  a 
horn,  or  turning  on  any  type  of 
alarm. 

When  thelhyratron  fires,  a  nega¬ 
tive  pulse  is  applied  to  the  grid  of 
the  conducting  side  of  a  one-shot 
multivibrator.  This  flips  the  cir¬ 
cuit,  de-energizing  the  marker  re¬ 
lay,  RE„  for  the  duration  of  a  delay 
time  determined  by  /?,  and  Ci.  This 
delay  time,  variable  from  about  0.1 
to  2  seconds  is  intended  to  facilitate 
adjustment  of  control  and  marking 
devices.  When  the  marker  circuits 
are  used  for  controlling  automatic 
reject  mechanisms,  an  external 
time-delay  relay  may  often  be 
necessary.  Since  both  the  thyratron 
and  the  multivibrator  are  quickly 
restored  to  normal  after  an  alarm 
signal,  a  subsequent  signal  or  sig¬ 
nals  will  actuate  the  marker  relay 
even  though  the  alarm  relay  has  not 


FIG.  2 — .Schematic  diagram  oi  metal  detector  minus  power  supply.  Extremely  well-regulated  d-c  voltages  are  necessary  because  ol  the 

high  degree  oi  circuit  stability  reguired 
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been  reset.  The  in.stallation  shown 
in  one  of  the  photofyraphs  makes 
use  of  this  feature.  The  first  signal 
shuts  down  the  conveyor  and  trips 
the  first  marker  (the  device  above 
the  coil).  Should  a  second  or  third 
or  fourth  alarm  sitrnal  be  received 
while  the  belt  is  coastinjr  to  a  stop 
the  respective  markers  would  be 
operated  indicatintr  the  locations  on 
the  belt  of  the  additional  contami¬ 
nation. 

The  power-supply  circuits  are 
fairly  conventional.  Input  power  is 
applied  through  a  constant-voltage 
transformer  of  i-percent  regulation 
and  about  0.1-second  response  time. 
The  output  of  the  full-wave  rectifier 
is  applied  through  a  capacitor-input 
filter  to  a  degenerative  voltage 
regulator.  Two  sets  of  VR  tubes 
act  as  voltage  dividers  (and  de¬ 
coupling  networks)  to  split  the 
regulated  voltage  into  four  chan¬ 
nels.  The  response  of  the  overall 
regulated  power  supply  is  sufficient 
to  nullify  the  effect  of  normal  line 
variations,  but  is  still  not  capable 
of  entirely  eliminating  the  tran.s- 
ients  caused  by  such  inductive  loads 
as  small  motors,  relays  and  fluor¬ 
escent  lights.  A  power  source  (125 
watts)  free  from  these  transients  is 
therefore  required  if  the  unit  is  to 
be  operated  at  maximum  sensitivity 
and  without  false  alarms. 

Installation  and  Maintenonee 

Coils  are  designed  for  each  spe¬ 
cific  application,  and  may  range  in 
size  from  1  in.  by  1  in.  to  4  ft  by 
6  ft,  with  maximum  sensitivities  of 
A  to  2-inch  diameter  steel  balls, 
respectively.  An  intermediate  coil, 
such  as  pictured  in  the  rubber  bolt 
inspector,  has  an  optimum  sensi¬ 
tivity  of  0.187  inch,  while  the  large 
coil  over  the  limestone  conveyor 
has  a  maximum  sensitivity  of  1 
inch.  Because  of  an  orientation 
effect  (the  most  unfavorable  condi¬ 
tion  for  a  long  thin  object  is  per¬ 
pendicular  to  the  axis  of  the  coil) 
sensitivities  are  conservatively  re¬ 
ferred  to  in  terms  of  diameters  of 
steel,  brass  or  aluminum  spheres. 
How  near  to  the  maximum  sensi¬ 
tivity  a  given  installation  may  be 
operated  is  usually  governed  by  the 
mechanical  details  of  the  installa¬ 
tion  and  the  product  to  be  inspected. 


FIG.  3 — Metal  detector  chaeile  shown  In  position  ioi  serricing 


The  frequency  response  charac¬ 
teristic  of  the  amplifier  requires  an 
alarm  pulse  having  a  fundamental 
frequency  greater  than  i  cycle  for 
maximum  sensitivity.  To  obtain 
such  a  pulse  from  a  small  object 
requires  a  minimum  inspection 
speed  of  approximately  20  feet  per 
minute  for  a  2-inch  aperture  and 
120  feet  per  minute  for  a  12-inch 
aperture.  For  most  applications 
this  is  no  problem,  as  it  is  within 
the  normal  operating  range  of  con-’ 
veyors  and  chutes. 

Stationary  metal  objects  near 
the  coil  reduce  the  overall  efficiency 
but  do  not  cau.se  an  alarm.  Moving 
metal  must  be  shielded  or  kept  two 
to  six  times  the  coil  dimensions 
away  from  the  coil,  depending  on 
the  size  and  symmetry  of  the  object. 
A  moving  loop  circuit  or  an  inter¬ 
mittent  shorted  turn  if  oriented  so 
as  to  loop  a  portion  of  the  electro¬ 
magnetic  field  is  capable  of  causing 
false  alarms.  These  factors  must 
be  considered  in  selecting  an  instal¬ 
lation  area  and  in  designing  or 
altering  materials-handling  equip¬ 
ment  for  use  in  conjunction  with 
the  Eriez  metal  detector. 

The  metal  detector  chassis  is 
shock-mounted  in  a  gasket-sealed 
aluminum  case,  permitting  installa¬ 
tion  in  exposed  locations.  The  in¬ 


spection  coil  is  connected  to  the 
detector  by  up  to  forty  feet  of  con¬ 
duit,  coaxial  cable  being  used  for 
the  plate  and  grid  circuits.  This 
makes  the  installation  very  flexible 
in  that  a  minimum  of  space  is  re¬ 
quired  in  the  inspection  zone,  and 
the  control  equipment  can  be  located 
in  any  convenient  place. 

The  tilting-chassis  type  construc¬ 
tion  makes  the  components  and  tube 
sockets  readily  accessible  for  volt¬ 
age  checking  and  servicing.  Actual 
installations  are  made  simply  by 
connections  to  terminal  blocks. 

The  only  maintenance  required  is 
an  occasional  sensitivity  check  with 
a  standard  test  specimen,  and  the 
normal  periodic  check  of  the  tubes. 

Acknawledgment 

The  author  wishes  to  acknowl¬ 
edge  with  thanks  the  assistance  and 
contributions  of  E.  A.  Gilbert  and 
B.  F.  Snively,  both  of  the  Radio 
Frequency  Laboratories,  Inc.,  to  the 
success  of  this  development.  The 
cooperation  of  the  Eriez  Manufac¬ 
turing  Company,  which  markets  the 
Metal  Detector,  in  supplying  photo¬ 
graphs  is  greatly  appreciated. 


Reference 


(1)  E.  E.  staff.  MIT. 

cults  and  Transformers." 
Sons,  Inc.,  Ch.  V,  1943. 


"Magnetic  Clr- 
John  Wiley  and 


ELECTRONICS  — Ju/y,  1949 


83 


I 


A 


Picture  Storage  Tube 

Combination  kinescope  and  iconoscope  in  one  glass  envelope  consists  of  two  cathode-ray 
guns  bombarding  a  special  target  plate.  One  gun  writes  the  pattern  on  the  target  and  the 
other  scans  it  to  generate  signals  and  erase  the  picture 


KVA  Laboratories  Division 
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Princtton,  Sew  Jersey 


FIG.  1 — Magnetic-deflection  type  of  graphechon 
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FIG.  2 — Electrostatic  type  of  graphechon 
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FIG.  3 — Double-ended  type  of  construction 
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The  problem  of  providing  a 
means  for  electrically  storing 
complete  radar  ppi-type  patterns 
and  generating  from  them  signals 
which  could  provide  television  pic¬ 
tures  of  the  radar  patterns  arose  in 
the  Teleran  system'  for  airborne 
navigation. 

It  was  highly  desirable  to  be  able 
to  broadcast  a  composite  television 
picture  of  a  radar  pattern,  its  asso¬ 
ciated  ground  map  and  other  in¬ 
formation.  The  tube  that  was  de¬ 
veloped  to  meet  this  need  proved  to 
have  several  other  interesting  appli¬ 
cations. 

A  means  of  converting  radar  sig¬ 
nals  to  television  signals  without 
loss  of  the  pattern  geometry  was 
needed.  This  implies  storage  of  the 
radar  signals  for  at  least  several 
seconds  because  it  can  take  this  long 
to  complete  one  ppi  pattern.  Also, 
because  television  pictures  are  gen¬ 
erated  at  the  rate  of  thirty  per 
second,  it  may  be  necessary  to  gen¬ 
erate  several  hundred  television 
copies  of  a  radar  pattern  before  it 
fades  out.  Such  conversion  of  sig¬ 
nals  has  been  obtained  with  a  spec¬ 
ial  high-capacity  orthicon’  picking 
up  the  initial  flash  of  a  cathode-ray 
tube  without  any  afterglow,  the  pic¬ 
ture  being  retained  in  the  capacity 
of  the  orthicon  photocathode. 

To  obtain  an  all-electronic  con¬ 
verting  scheme,  a  new  type  of  tube 
called  a  graphechon  was  built.  This 
name  is  derived  from  the  Greek 
words  graphe  (to  write)  and  echo 
(to  keep  or  to  hold).  The  tube  can 
be  regarded  as  a  kinescope  and  icon¬ 
oscope  in  one  bulb  with  the  mosaic 
and  kinescope  .screen  replaced  by  a 
charge-sensitive  high-capacity  stor¬ 
age  target.  The  kinescope  gun  will 
be  referred  to  as  the  writing  gun 


which  takes  the  radar  signal  and 
writes  it  on  the  target.  The  other 
gun  will  be  called  a  reading  gun.  Its 
function  is  to  generate  the  tele¬ 
vision  signal  and  gradually  remove 
the  stored  signals. 

Construction  of  Tube 

The  design  of  the  bulb  is  deter¬ 
mined  by  the  requirements  of  the 
cathode-ray  guns.  Figure  1  shows  a 
sketch  and  photograph  of  one  type 
of  tube  using  magnetic  deflection. 
To  simplify  the  circuit  require¬ 
ments,  the  writing  gun  is  mounted 
perpendicular  to  the  target,  which 
avoids  keystone  correction  for  a 
radial  deflection  pattern.  This  cor¬ 
rection  has  lieen  solved  very  simply 
for  the  iconoscope,  and  so  the  read¬ 
ing  gun  is  mounted  oflf  the  axis  at 
the  same  angle  as  is  used  for  the 
standard  iconoscope. 

When  preferable,  a  tube  can  be 
built  with  all-electrostatic  focus  and 
deflection.  It  is  more  suitable  for 
oscilloscope  operation  or,  where 
weight  and  size  are  critical,  it  per¬ 
mits  eliminating  the  deflection 
yokes.  Figure  2  shows  such  a  tube 
which  can  be  made  smaller  and 
more  compact  than  the  magnetic 
deflection  type,  but  is  necessarily 
subject  to  the  lower  resolution 
limits  imposed  by  the  electrostatic 
deflection  .system. 

Figure  3  illustrates  the  most  re¬ 
cent  form  of  the  tube.  This  modifi¬ 
cation  was  built  to  make  possible 
mounting  the  guns  on  a  common 
axis  and  thereby  avoid  the  need  for 
keystone  correction.  The  target 
con.struction  was  modified  to  permit 
the  writing  beam  to  penetrate 
through  the  target. 

For  the  magnetic  deflection  writ¬ 
ing  gun  it  is  possible  to  use  a  stand¬ 


ard  kinescope  gun  with  either  mag¬ 
netic  focus  (type  12DP7)  or  elec¬ 
trostatic  focus  (type  12AP4).  Both 
types  have  been  used  for  radar  pur¬ 
poses  and  have  adequate  resolution 
at  the  rated  voltages  of  6,000  to 
10,000  volts,  which  is  also  the  range 
of  voltage  used  in  the  graphechon. 
The  reading  gun  can  be  a  standard 
iconoscope  gun  and  runs  at  standard 
iconoscope  voltages,  800  to  1,000 
volts. 

The  target  consists  of  a  plate  of 
metal  upon  which  is  deposited  a 
film  of  insulating  material  of  the 
order  of  6,000  Angstroms  thick 
( appro.ximately  half  a  micron). 
Where  the  two  guns  are  on  the  same 
side,  any  of  a  number  of  metals 
thick  enough  to  be  self  supporting 
can  be  used  for  the  target.  The  in¬ 
sulator  film  can  be  any  good  insu¬ 
lator  like  silica  or  magnesium  fluor¬ 
ide,  applied  by  any  suitable  means, 
such  as  evaporation. 

In  tubes  where  the  guns  are  on 
opposite  sides  of  the  target,  it  is 
necessary  to  make  the  metal  back¬ 
ing  transparent  to  electrons  and  yet 
strong  enough  to  support  the  insu¬ 
lating  layer.  This  can  be  done  by 
using  very  fine  mesh  with  a  high 
transmission  factor  to  provide  the 
mechanical  support.  Then  an  or¬ 
ganic  film  is  spread  over  the  mesh 
to  act  as  a  base  upon  which  to  evap¬ 
orate  a  thin  layer  of  aluminum.  The 
insulating  layer  is  evaporated  onto 
the  aluminum  to  complete  the 
target.  The  high-voltage  writing 
gun  is  located  on  the  mesh  side  of 
the  target.  The  mesh  is  made  fine 
enough  so  that  it  does  not  limit  the 
resolving  power  of  the  tube.  Sample 
targets  have  employed  approxi¬ 
mately  500-per-inch  mesh. 

The  reading  beam,  operating  at 
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1,000  volts,  has  a  secondary  emis¬ 
sion  ratio  greater  than  unity.  It 
s:ans  uniformly  over  the  insulator 
surface  and  therefore  brings  it  ap¬ 
proximately  to  the  potential  of  the 
collector,  which  is  the  conductive 
wall  coating.  This  is  true  regard¬ 
less  of  the  potential  of  the  underly¬ 
ing  metal.  It  is  therefore  po.ssible 
to  adjust  the  potential  drop  across 
the  thickness  of  the  insulating  film 
to  approximately  the  difference  in 
potential  between  the  target  metal 
and  the  wall  coating. 

It  is  possible  to  regard  the  insula¬ 
tor  as  the  dielectric  in  a  capacitor, 
one  of  whose  plates  is  the  target 
metal  and  the  other  is  the  surface 
scanned  by  the  electron  beam.  As  a 
starting  equilibrium  condition,  the 
capacitor  is  charged  uniformly  over 
its  area.  Because  the  one  plate  is 
the  insulating  surface  of  the  dielec¬ 
tric  and  does  not  conduct  trans- 
versel.v,  it  is  possible  to  discharge 
any  part  of  the  capacitor  without 
affecting  the  rest  of  it.  Such  dis- 
cliarging  can  occur  in  any  arbitrary 
pattern. 

The  mechanism  for  discharging 
the  dielectric  is  a  newly  discovered 
phenomenon’  which  can  be  observed 
in  films  thin  enough  to  be  com¬ 
pletely  penetrated  by  an  electron 
beam.  It  can  be  .shown  that  cur¬ 
rents  can  flow  through  the  film 
which  are  many  times  larger  than 
the  bombarding  beam,  that  the  cur¬ 
rents  flow  in  the  direction  of  the 
gradient,  and  that  the  insulation 
recovers  on  removal  of  the  beam. 

Since  the  penetration  of  an  elec¬ 
tron  beam  increases  with  the  square 
of  the  voltage,  a  film  may  be  chosen 
of  such  thickness  that,  though  full-- 
penetrated  by  a  lO.OOO-volt  beam,  it 
is  scarcely  penetrated  at  all  by  a 

l, 000-volt  beam.  If  the  latter  low- 
velocity  beam  is  employed  to  charge 
up  the  dielectric,  the  10,000-volt 
beam  ma.v  be  used  to  discharge  it. 

The  mechanism  for  signal  gener¬ 
ation  is  a  simple  form  of  that  in  the 
iconoscope*.  The  target  surface  is 
brought  to  e(|uilibrium  potential 
with  the  tareet  metal  at  approxi- 

m. atelv  .iO  volts  negative.  \Vhe’-e 
the  writing  beam  has  struck  and 
driven  the  surface  negative,  the 
secondarv  emission  coI'ect!on  is 
greater  than  unity  and  some  charge 
is  removed  every  time  the  reading 
beam  scans  those  areas.  This  re¬ 


FIG.  7 — Block  diagram  oi  circuiU  ior  uiing  the  graphechon  as  an  oscilloscope 


moval  of  charge  pn  luces  the  signal 
which  is  amplified  to  operate  the 
viewing  kinescope.  As  is  true  for 
all  capacitors,  removal  of  charge 
from  one  electrode  causes  an  equal 
charge  to  flow  onto  the  other,  which, 
in  this  case  is  the  signal  plate.  This 
current  produces  an  IR  drop  across 
the  load  resistor  R  (see  Fig.  7)  and 
thereby  produces  the  signal. 

Figure  4  shows  the  relation.ship 
between  the  secondary  emission 
ratio  and  the  secondary  emission 
collection  (dotted  line).  When  the 
surface  is  at  collector  potential,  the 
.secondary  emission  collection  is 
equal  to  the  beam  current  and  the 
ratio  is  unity.  However,  if  the  sur¬ 
face  goes  below  equilibrium  the  col¬ 
lection  tends  quickly’  to  go  to  the 
true  secondary  emission  ratio  which 
is  characteristic  of  the  particular 
material.  Because  the  collection  is 
the  charge  removed,  the  signal  out¬ 
put  increases  with  decreasing  sur¬ 
face  potential  to  the  limit  of  satur¬ 
ated  secondary  emission. 

Output  Signal 

The  actual  variation  of  the  out¬ 
put  signal  is  shown  in  Fig.  ,5.  The 
curve  levels  off  at  the  higher  volt¬ 
ages  because  the  secondary’  emis¬ 
sion  collection  tends  to  saturate  at 
relatively  weak  fields,  and  the  sig¬ 
nal  current  therefore  remains  al¬ 
most  constant  at  the  higher  fields. 

The  .saturation  of  secondary  emis¬ 
sion  provides  a  means  of  obtaining 
many  television  pictures  of  the 
writing  pattern.  The  saturated 
secondary  emission  is  proportional 
to  the  beam  current  .so  that  it  is 
only  necessary  to  reduce  the  beam 


current  to  reduce  the  amount  of 
charge  removed  on  each  scan.  How¬ 
ever,  this  also  reduces  the  signal 
output  and  the  lower  limit  in  this 
direction  is  the  noise  inherent  in  the 
video  amplifier. 

Approximate  calculations  were 
made  on  the  time  for  which  a  signal 
would  be  seen,  assuming  a  television 
type  scan  for  the  reading  beam  and 
that  one  spot  of  the  target  was  dis¬ 
charged  completely  by  the  writing 
beam.  The  amount  of  charge  re¬ 
moved  on  each  scan  is  assumed  to 
be  a  constant.  The  formula  is 

kA  V 

T  =  0.0885  X  (r  -1)  /  seconds 

a 

where  T  =  viewing  time,  d  =  film 
thickness,  A  =  target  area,  V  = 
target  voltage,  r  =  secondary  /, 
ratio  and  /  =  beam  current. 

An  experimental  value  for  T  of 
5  minutes  was  obtained  with  V  = 
100  volts,  d  =  5  X  10  ’  cm  and  r 
=  1.3.  One  to  two  minutes  of  con¬ 
tinuous  viewing  is  more  usual.  Sev¬ 
eral  thousand  scans  at  television 
standards  are  therefore  quite  feasi¬ 
ble.  Value  T  can  be  called  the  view¬ 
ing  or  charging  time,  or  the  period 
during  which  the  element  will  pro¬ 
duce  a  detectable  signal  in  the  read¬ 
ing  amplifier.  The  storage  time 
when  the  reading  beam  is  turned 
off  is  much  greater  and  is  deter¬ 
mined  only  by  the  leakage  resist¬ 
ance  of  the  insulator.  A  value  of 
ten  days  was  obtained  in  one  test. 

It  should  be  noted  that  the  equa¬ 
tion  for  T  does  not  involve  the  num¬ 
ber  of  elements  in  the  picture,  nor 
does  it  require  scanning,  but  is  ex¬ 
actly  that  which  would  be  obtained 
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by  calculating  the  charging  time,  if 
it  is  assumed  that  current  I  is 
spread  out  uniformly  over  the  whole 
area  of  the  target. 

Because  the  charging  time  is  pro¬ 
portional  to  the  total  area  of  the 
target,  a  reduction  in  tube  size  will 
result  in  a  proportional  reduction  in 
the  maximum  viewing  time.  How¬ 
ever,  in  applications  where  it  is  not 
necessary  to  keep  the  reading  beam 
scanning  constantly,  the  combina¬ 
tion  of  storage  time  and  viewing 
time  can  make  the  picture  available 
for  periods  of  time  greater  than  T 
as  given  by  the  equations. 

Target  Factors 

The  factor  of  insulator  thickness, 
however,  does  not  necessarily  vary 
the  maximum  charging  time  even 
though  it  varies  target  capacitance. 
If  it  is  assumed  that  the  dielectric 
strength  of  the  insulator  is  con¬ 
stant,  then  varying  the  thickness 
also  permits  varying  the  voltage 
across  it  in  proportion.  As  the 
capacitance  per  element  goes  down, 
the  voltage  can  go  up,  and 
the  charge  per  element  remains 
constant.  Therefore,  the  charging 
time  remains  constant  and  the 
maximum  viewing  time  is  inde¬ 
pendent  of  the  insulator  thickness. 

The  film  thickness  is  subject  to  a 
basic  limitation  arising  from  the 
requirements  of  the  conduction 
effect  which  depends  on  the  penetra¬ 
tion  of  the  film  by  the  writing  beam. 
The  efficiency  of  the  effect,  that  is, 
the  number  of  conduction  electrons 
per  primary,  depends  on  the  ab¬ 
sorption  of  the  energy  of  the  beam. 
There  is,  therefore,  an  optimum 
writing  beam  voltage  for  each  film 
thickness  such  that  the  maximum 
amount  of  beam  energy  is  absorbed 
in  the  insulator.  This  voltage  is 
somewhat  greater  than  that  re¬ 
quired  for  complete  penetration 
alone.  Fortunately,  this  value  is 
not  very  critical.  Another  factor 
affecting  the  efficiency  is  the  gradi¬ 
ent  through  the  film,  which  should 
be  as  high  as  possible  if  it  is  de¬ 
sired  to  obtain  the  greatest  sensi¬ 
tivity  to  the  writing  beam. 

Varying  the  film  thickness  also 
varies  the  degree  of  half-tone  re¬ 
production.  Half-tones  are  obtained 
in  the  voltage  range  where  the  out¬ 
put  signal  varies  with  the  surface 
potential  tthe  sloping  part  of  the 
curve  in  Fig.  5).  Beyond  this  slope. 


the  signal  is  independent  of  surface 
potential  and  produces  a  black  and 
white  picture,  so  the  signal  is  either 
at  its  maximum  value  or  is  not 
present.  If  the  film  is  thin  or  the 
total  film  voltage  is  less  than  ten 
volts  for  any  other  reason,  the  re¬ 
production  will  be  all  half-tone  and 
the  viewed  picture  will  decay  con¬ 
tinuously. 

On  the  other  hand,  a  thick  layer 
can  take  a  large  voltage  and  the  sig¬ 
nal  will  be  black  and  white  for  most 
of  the  charging  time.  The  picture 
will  stay  at  constant  level  for  a 
while  and  then  decay.  The  choice 
of  film  thickness  will,  therefore,  be 
determined  by  the  desired  ratio  of 
half-tone  to  black  and  white  view¬ 
ing  times  and  by  the  penetration 
limitations. 

A  typical  curve  of  signal  output 
versus  time  is  shown  in  Fig.  6. 
The  actual  duration  of  the  signal 
can  be  made  to  vary  by  varying  the 
reading  beam,  but  the  ratio  of  the 
times  in  the  two  modes  of  operation 
stays  constant  for  any  given  voltage 
change  on  the  film.  Reducing  this 
voltage  from  the  maximum  possible 
reduces  the  viewing  time  as  well  as 
the  ratio  of  black  and  w’hite  to  half¬ 
tone  time. 

One  of  the  applications  of  the 
tube  is  as  a  d-c  or  single-trace  oscil¬ 
loscope  which  can  provide  a  bright 
picture  of  the  complete  trace  for 
adjustable  periods  of  time.  The 
circuits  for  such  a  function  are 
relatively  complex  compared  to  an 
o.scilloscope  with  an  afterglow  type 
phosphor,  but  there  are  several  ad¬ 
vantages  that  may  justify  the  extra 
equipment. 

The  problem  of  large-screen 
oscillography  for  viewing  by  large 
numbers  of  people  can  be  met  by 
using  a  commercial  television  pro¬ 
jection  set  and  operating  the 
graphechon  as  an  oscilloscope- 
iconoscope  combination.  The  prob¬ 
lem  of  photography  of  very  short 
duration  transients  can  be  met 
by  recording  the  trace  in  the 
graphechon  and  photographing  the 
picture  on  a  standard  kinescope.  If 
the  interval  between  transients  is 
long,  the  reading  beam  and  kine¬ 
scope  need  only  be  turned  on  when 
desired  for  photographing.  In 
either  case,  the  tube  can  be  made 
sensitive  to  the  writing  beam  and 
thereby  reduce  the  need  for  a  high- 
voltage  type  of  oscilloscope  which 


ordinarily  might  be  required  for 
high  writing  speeds. 

Oscillograph 

For  such  applications,  where  the 
writing  beam  is  not  modulated  in 
intensity,  the  circuit  requirements 
are  shown  in  block  form  in  Fig.  7. 
The  components  are  all  of  a  type 
that  can  be  found  described  in  tele¬ 
vision  and  oscillography  literature. 

The  requirement  that  the  writing 
beam  be  not  modulated  in  intensity 
arises  from  the  fact  that  it  will  pro¬ 
duce  a  video  signal  in  the  target  of 
the  same  form  as  the  modulation 
and  of  an  intensity  that  could  be 
many  times  that  of  the  signal  pro¬ 
duced  by  the  reading  beam.  This 
occurs  because,  as  was  shown  above, 
any  removal  or  addition  of  charge 
to  the  target  produces  a  signal  and 
the  writing  beam,  being  above  the 
second  crossover  point,  tends  to  put 
down  charge  which  will  vary  in 
amount  wuth  the  intensity  of  the 
beam.  As  long  as  the  writing  beam 
intensity  is  constant,  it  produces 
only  a  d-c  type  of  signal  which  is 
blocked  by  the  input  capacitor  of 
the  video  amplifier. 

For  many  applications,  such  as 
for  radar  conversion,  it  becomes 
necessary  to  modulate  the  writing 
beam  at  frequencies  in  the  same 
range  as  that  of  the  video  output 
signal  and  it  is  therefore  not  pos¬ 
sible  to  separate  the  two  signals  on 
the  basis  of  signal  frequency.  How¬ 
ever  it  is  possible  to  create  a 
frequency  difference  between  the 
reading  and  writing  signals  by 
modulating  the  reading  beam  at 
some  frequency  well  above  the  max¬ 
imum  contained  in  the  writing  sig¬ 
nal.  The  output  signal  will  now  be 
an  amplitude-modulated  high-fre¬ 
quency  carrier,  which  can  be  ampli¬ 
fied  by  conventional  means  and 
rectified  to  provide  the  desired  video 
signal  free  of  the  writing  modula¬ 
tion. 

A  typical  circuit  is  shown  in  block 
diagram  form  in  Fig.  8,  giving  the 
components  required  to  operate  the 
tube  as  a  radar  converter.  The 
operation  of  the  tube  in  this  manner 
is  quite  satisfactory  provided  suit¬ 
able  precautions  are  maintained. 

The  original  objective  and  main 
application  of  this  tube  is  to  pro¬ 
vide  means  of  viewing  radar  ppi 
patterns.  A  number  of  advantages 
can  be  attained  over  conventional 
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practice  with  systems  using  tubes 
made  with  the  P7  type  phosphor.  A 
few  of  these  will  be  mentioned  with¬ 
out  description: 

The  decay  curve  of  the  brightness 
of  a  signal  is  very  much  improved 
over  the  exponential  decay  of  phos¬ 
phors  (see  Fig.  6). 

The  brightness  level  is  limited 
only  by  what  the  best  cathode-ray 
tubes  can  do,  so  that  ambient  light 
level  is  not  important. 

The  size  of  the  picture  can  be 
made  as  large  as  desired  by  tele¬ 
vision  projection  techniques. 

The  viewing  time  is  continuously 
adjustable  over  the  range  of  a  few 
seconds  to  several  minutes. 

A  means  is  provided  for  obtain¬ 
ing  television  type  signals  and  this 
means  can  be  used  to  reduce  the 
bandwidth  requirements  for  relay¬ 
ing  purposes. 

Improvements  in  signal-to-noise 
ratio  are  possible  by  the  integration 
effects  of  superposing  successive 
radar  patterns. 

A  block  diagram  of  a  system  is 
shown  in  Fig.  8.  In  the  tests  per¬ 
formed,  the  radar  .system  was  ad¬ 
justed  to  a  rotation  period  of  ap¬ 
proximately  6  seconds  and  the 
sweep  times  were  operated  at  both 
800  microseconds  (80-mile  range) 
and  100  micro.seconds  (10-mile 
range)  with  adequate  performance 
at  both  ranges.  This  showed  that 
the  wTiting  speed  was  adequate  to 
record  the  short-range  radar  which 
required  much  higher  sweep  speeds 
and  peak  currents  in  the  writing 
beam  than  the  long-range  radar 
equipment. 

Single-Frame  Television 

The  high  writing  speed  makes 
possible  operation  of  the  writing 
gun  with  television-type  .scan  in 
which  the  modulating  signal  is  ap¬ 
plied  for  a  thirtieth  of  a  second  (one 
frame  time)  during  which  time  the 
whole  target  can  be  covered.  The 
writing  beam  can  then  be  turned  off 
for  one  or  more  .seconds  before 
another  picture  is  flashed  on,  but 
the  reading  beam,  operating  con¬ 
tinuously,  produces  a  signal  for  a 
steady  picture  on  the  kine.scope. 
This  type  of  operation  provides  a 
means  of  viewing  continuously  a 
television  type  picture  that  is  gen¬ 
erated  at  a  rate  too  slow  for  normal 
viewing  due  to  excessive  flicker. 
Such  operation  has  been  tested  and 


found  satisfactory  both  in  terms  of 
storage  time  and  resolution. 

The  resolution  of  the  stored  pic¬ 
ture  is  best  discussed  in  terms  of 
television  practice.  Because  the 
picture  is  formed  by  the  action  of  a 
moving  cathode-ray  beam,  the 
smallest  picture  element  possible  is 
the  size  of  the  focused  spot.  There¬ 
fore,  the  maximum  picture  content 
possible  is  the  number  of  elements 
or  adjacent  spot  areas  that  can 
cover  the  total  area  of  the  target. 

A  television-type  scan  is  the  mo.st 
efficient  because  it  arranges  the  ele¬ 
ments  as  close  together  as  possible 


FIG.  8— Circuit!  required  for  utinq  the 
graphechon  to  view  ppi-type  radar 


without  producing  any  overlapping. 
The  ppi-type  scan  has  considerable 
overlapping  near  the  center  of  the 
picture,  but  this  does  not  appreci¬ 
ably  affect  the  resolution.  Its  only 
effect  is  to  increase  the  bandwidth 
of  the  signal  required  to  send  its 
pictures  over  that  required  for  the 
same  picture  rate  with  television 
type  scan. 

It  can  be  shown,  too,  that  the 
number  of  picture  elements  possible 
does  not  vary  with  the  target  size. 
.■\  larger  target  must  be  moved 
further  away  from  the  electron  lens 
of  the  gun  if  it  is  to  be  covered  by 
the  same  deflecting  angle  of  the 
beam.  The  increased  gun-to-target 
distance  cau.ses  the  spot  area  to  in¬ 
crease  in  direct  proportion  to  the 
increase  in  target  area,  and  so  the 
number  of  elements  stays  constant. 
This  property,  inherent  in  the  elec¬ 
tron  optics  of  cathode- ray  tubes, 
applies  when  all  other  factors  stay 
constant. 

In  view  of  the  above,  it  is  cus¬ 
tomary  to  refer  to  the  number  of 
elements  contained  in  a  picture  by 
the  number  of  parallel  lines  in 
which  they  can  be  arranged,  which 
is  the  number  of  scanning  lines 
used  to  build  up  the  picture.  A 
standard  television  picture  has  ap¬ 
proximately  500  lines  and  an  aspect 


ratio  of  4:3  or  its  height  is  three- 
fourths  of  its  width,  and  it  there¬ 
fore  contains  over  300,000  elements. 
This  is  the  order  of  magnitude  of 
the  picture  content  available  in  the 
graphechon  with  present  standard 
guns  and  techniques. 

W.-iting  speed  is  customarily 
measured  in  o.scillographic  practice 
in  feet  or  meters  per  second.  So 
measured,  the  writing  speed  of  the 
graphechon  is  considerably  better 
than  4,000  feet  per  .second.  Ex¬ 
pressed  in  more  meaningful  terms 
this  is  equivalent  to  better  than 
nine  million  elements  per  second. 
This  speed  has  been  demonstrated 
by  the  test  of  television  operation 
in  which  a  picture  containing  300,- 
000  elements  was  written  onto  the 
target  in  one  thirtieth  of  a  .second. 
Still  higher  writing  speeds  can  be 
obtained,  though  only  at  the  ex¬ 
pense  of  resolution,  because  they 
require  higher  beam  currents  and 
this  causes  the  spot  size  to 
increase,  when  all  else  is  con.stant. 

General  Comments 

It  should  be  noted  that  the  effect 
of  the  writing  beam  is  not  necessar¬ 
ily  the  complete  discharge  of  the 
target  potential  but,  for  small 
beams,  the  target  is  only  partia’ly 
discharged.  Therefore,  small  writ¬ 
ing  signals  will  disappear  faster 
than  large  ones.  This  effect  can  be 
useful  in  looking  at  noisy  radar  ppi 
pictures.  The  noi.se  disappears 
(piickly,  leaving  only  the  stronger 
radar  pips.  Also,  when  the  tube  is 
adjusted  to  store  for  several  radar 
frames,  which  are  superimposed, 
the  signal  input  to  any  point  is 
additive.  Therefore  a  repeated 
signal  will  give  a  .strong  output 
signal,  whereas  random  noise  of 
the  .same  level  will  not  repeat  to  the 
same  point  to  the  same  extent,  and 
so  produce  a  weaker  output  signal. 

The  author  wishes  to  acknowl¬ 
edge  the  invaluable  advice  and 
assistance  of  L.  E.  Flory,  A.  Ro.se. 
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RCA  Laboratories. 
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Audio  (acilitioi  (left)  tranimltter  monitoriaq  oquipment  (right)  ot  modern  o-m  station  includes  phase  monitor  ior  directional  ontenna  array 

1 1 _ I  7 1 1  Broadcast 

Station  Measurements 


Routine  operating  checks  required  by  law  and  proof-of-performance  measurements  neces¬ 
sary  l)efore  a  station  can  be  authorized  for  regular  operation.  New  audio-frequency  and 
noise  measurements  mandatory  for  a-m  transmitters  after  August  1949  are  summarized 


Bkkore  KrantiriK  a  broadcast  sta¬ 
tion  license  the  Federal  Com¬ 
munications  Commission  requires 
that  certain  measurements  be  made 
(durinjr  the  equipment  test).  After 
the  station  poes  into  reprular  service 
other  continuous  measurements  are 
mandatory.  In  addition,  there  are 
periodic  measurements  necessary  in 
order  to  conform  to  le>'al  require¬ 
ments. 

These  requirements  and  the 
equii)ment  necessary  for  satisfying 
them  are  described  below.  Func¬ 
tional  descriptions  of  the  manner 
in  which  the  measurements  are 
made  are  not  included,  because  most 
engineers  have  their  own  particular 
methods  which  depend  upon  the 
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exact  equipment  used. 

When  the  station  has  been  com¬ 
pleted  in  accordance  with  the 
terms  of  the  construction  permit, 
equipment  tests  are  conducted.  Dur¬ 
ing  this  time  the  proof-of-perform- 
iince  of  the  station  and  antenna 
resistance  measurements  are  made. 
Until  the  latter  measurement  has 
been  made  and  approved  by  the 
Commission  the  station  must  meas¬ 
ure  its  power  by  the  indirect 
method.  This  entails  finding  the 
product  of  the  three  parameters, 
the  plate  voltage,  plate  current  and 
an  efficiency  factor  laid  dowm  by  the 


Commission  for  the  class  of  station. 
The  resultant  figure  is  then  used  as 
the  output  power  until  the  antenna 
measurements  have  been  approved 
and  authority  given  to  operate, 
measuring  power  by  the  direct 
method.  As  its  name  implies,  the 
direct  method  involves  the  actual 
antenna  current  and  the  antenna 
resistance  only.  The  product  of 
(LniV  X  R„,  gives  the  actual  power 
in  the  antenna. 

Although  it  may  not  be  recog¬ 
nized  as  a  separate  indicating  or 
measuring  instrument,  the  antenna 
meter  is  one  of  the  most  es.sential 
pieces  of  equipment  the  broadcast 
operator  uses.  Whenever  any  meas¬ 
urements  involving  this  instrument 
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FIG.  1 — Apparatu*  setup  ior  antenna 
resistance  measurements 


are  filed  they  must  be  accompanied 
by  a  statement  pivinK  the  maker’s 
name,  name  of  instrument,  manu¬ 
facturer’s  rated  accuracy,  and  the 
date,  the  determined  accuracy  and 
name  of  person  by  whom  it  wa.s  last 
calibrated.  During  the  time  that 
the  station  is  on  equipment  test  the 
antenna  resistance  measurements 
will  be  made.  After  these  have 
been  approved  and  authority  given 
to  measure  output  power  using  the 
direct  method  the  antenna  ammeter 
comes  into  its  owm,  and  is  the  indi¬ 
cator  of  power  output. 

In  addition  to  determining  an¬ 
tenna  resistance  when  a  new  sta¬ 
tion  is  put  on  the  air,  this  para¬ 
meter  must  also  be  measured  at 
other  times.  For  example:  if  any 
characteristics  of  the  antenna  are 
changed,  or  the  directional  pattern 
is  changed  or  any  damage  to  the 
antenna  itself  occurs,  the  resistance 
must  be  remeasured  and  authority 
to  indicate  output  power  by  the  di¬ 
rect  method  requested. 

To  measure  antenna  resistance, 
the  following  equipment  is  re¬ 
quired:  A  signal  generator  that 
will  cover  at  least  60  kc  each  side  of 
the  assigned  frequency,  an  r-f 
bridge  and  some  form  of  balance 
detector,  such  as  a  sensitive  re¬ 
ceiver. 

The  equipment  is  connected  as 
shown  in  the  block  diagram  in  Fig. 
1,  and  a  series  of  resistance  meas¬ 
urements  is  made  on  the  antenna  at 
frequency  intervals  of  10  kc.  A 
curve  is  drawn  through  these  points 
and  the  resistance  at  the  operating 
frequency  taken  from  this  graph. 


The  antenna  is  disconnected  from 
the  transmitter  during  the  meas¬ 
urements.  For  a  directional  array, 
the  resistance  at  the  common  junc¬ 
tion  point  is  measured,  not  at  the 
individual  towers.  Figure  2  illus¬ 
trates  this  method  of  measurement. 

Field  Intensity 

For  the  proof-of-performance 
measurements,  a  field  intensity 
measuring  set  like  that  illustrated 
is  used.  For  ease  of  operation  the 
set  is  frequently  built  into  a  semi¬ 
permanent  installation  in  a  car  or 
station-wagon  as  shown.  In  the 


latter  case  the  whole  unit,  including 
the  car,  has  to  be  calibrated  by  a 
responsible  organization  (such  as 
the  National  Bureau  of  Standards) 
to  satisfy  the  FCC  that  the  measur¬ 
ing  equipment  is  accurate  and  reli¬ 
able.  This  check  on  reliability  also 
applies  to  the  engineer.  When  pre¬ 
senting  his  data  he  must  include 
proof  of  his  qualifications  as  an 
engineer  to  show  that  he  is  able  to 
do  an  accurate  job.  Of  course,  if 
his  qualifications  are  already  on  file 
with  the  Commission,  a  statement 
to  that  effect  is  sufficient.  Measure¬ 
ments  are  made  along  a  number  of 


FIG.  2 — Resistance  measurements  on  a  three  tower  array  are  made  at  the  phasing 
unit  using  the  some  type  oi  testing  equipment  as  ior  the  simple  antenna 


FIG.  3 — Arrangement  oi  apparatus  ior  audio  measurements  on  i-m  transmitter 
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radials  runninfr  out  from  the  trans-  critical  directions  down  to  the  it  is  usual  to  employ  the  commercial 
mitter  site.  A  minimum  of  eight  values  specified  in  the  construction  apparatu.s. 
radials  is  usual.  The  field  strengths  permit. 

are  plotted  against  distance  and  In  the  adjustment  of  the  di-  Frequency  and  Modulation  Monitors 
from  these  curves  the  distance  to  rectional  antenna,  as  well  as  in  Frequency  and  modulation  moni- 
the  various  contours  can  be  found  the  normal  operation  of  the  trans-  tors  are  often  grouped  together,  be- 
and  the  contours  themselves  out-  mitter,  a  very  important  part  is  eau.se  their  functions  are  sometimes 
lined  on  a  chart.  played  by  the  phase  monitor.  This  combined  in  a  single  unit  of  equip- 

In  the  case  of  a  directional  an-  may  be  a  commercial  irtodel  or  com-  ment.  Even  when  the  modulation 
tenna  the  proof  is  more  involved  in  posite  (homemade)  type.*  Because  monitor  is  not  so  combined,  this 
that  it  is  necessary  to  determine  the  the  commercially  manufactured  ancillary  equipment  is  customarily 
pattern  of  the  antenna  system,’  and  equipment  has  already  been  type-  designed  for  rack  mounting,  and 
prove  that  it  is  operating  the  way  approved  by  the  FCC,  and  since  quite  often  placed  next  to  the  fre- 
the  application  said  it  would.  It  full  details  must  be  submitted  by  quency  monitor  for  convenience.  In 
often  takes  days  and  sometimes  applicants  using  unapproved  equip-  operation,  the  modulation  monitor 
weeks  to  get  the  radiation  in  the  ment,  and  requirements  are  rigid,  can  be  set  to  indicate  peaks  of  mod¬ 
ulation  of  any  value  up  to  100  per¬ 
cent.  Some  models  will  show  as 
high  as  a  calibrated  120  percent. 

The  frequency  monitors  used  for 
a-m  are  a  little  different  from  those 
for  f-m  in  their  operating  charac¬ 
teristics,  as  well  as  their  method  of 
operation.  The  frequency  tolerance 
for  a-m  on  the  standard  broadcast 
band  is  plus  or  minus  20  cycles,  so 
that  the  range  of  the  meter  is  not 
required  to  be  very  great,  whereas 
in  f-m  (because  of  the  nature  of 
the  modulation)  the  allowable  devi¬ 
ation  is  plus  or  minus  2,000  cycles, 
and  a  different  type  of  meter  is 
used  to  accommodate  greater  range. 

External  Frequency  Checks 

The  accuracy  of  the  frequency 
monitor  is  a  matter  of  great  im¬ 
portance.  Although  the  FCC  does 
not  require  that  it  be  checked  regu¬ 
larly,  most  radio  stations  obtain  a 
monthly  frequency  check  of  the 
transmitter  from  one  of  the  com¬ 
mercial  frequency  checking  serv¬ 
ices.  The  frequency  monitor  is 
thereby  checked  at  the  same  time 
(since  its  indicated  frequency  can 
be  compared  with  the  external  read¬ 
ing).  By  this  means,  any  tendency 
of  the  monitor  to  drift  off  fre¬ 
quency  and  give  inaccurate  read¬ 
ings  will  be  stopped  before  inter¬ 
ference  is  caused. 

Less  attention  is  required  by  the 
modulation  monitor.  The  level  of 
the  r-f  signal  fed  into  it  must  be 
adjusted  to  ensure  accurate  read¬ 
ings,  and  routine  checks  of  the  vari¬ 
ous  voltages  made.  There  are  no 
o.scillatory  circuits  to  get  out  of 
tune.  i 

A  heterodyne-type  frequency 
monitor  is  used  in  most  cases.  The 
signal  from  a  local,  very  stable  os- 


Table  I — Measurements  and  Equipment  lor  Broadcast  Stations 


Measiiremenls 

Mod. 

niqiiip. 

Ile<|uired 

I/vation 
Portable  Fixed 

Condition-s 

F.ssential  Optional 

.\nt«nnn  re¬ 
sistance  and 
reactance 

a-m 

Signal  gener¬ 
ator,  r-f  bridge 
null  detector, 
receiver 

Rase  of 
antenna, 
or  com¬ 
mon  point 
for  di¬ 
rectional 
antenna 

For  licen.se 
(and  after 
change  in 
any  an¬ 
tenna 
para¬ 
meters) 

.\ntenna 

power 

a-m 

Remote  reading 
r-f  ammeter 

Trans¬ 

mitter 

Re^ar 

use 

Antenna 

pf»wer 

f-m 

Power  output 
meter  (cali¬ 
brated  with 
dummy  antenna 
when  trans¬ 
mitter  installed) 

Tranv- 

mitter 

Ref^utar 

use 

Antenna 

phase 

a-ni 

Phase  monitor 
for  checking 
currents  in  each 
tower  of  di¬ 
rectional  an¬ 
tenna 

Trans¬ 

mitter 

Regular 

use 

Field 

intensity 

f-m 

Field  intensity 
measuring  set, 
auto  recording 
milliammeter 

Field, 

service 

area 

For 

license 

When 

desired 

Field 

intensity 

a-m 

Same  as  al>ove 

Field 

service 

area 

For 

license 

(after 

change 

in  di- 

rtv-tional 

antenna) 

When 

desired 

Amlio 

re-iiMin^e 

f-m 

Audio-freq. 
oscillator,  dis¬ 
tortion  ana¬ 
lyzer,  vtvm 

Studios 

and 

trans¬ 

mitter 

For 

license 

When 

desired 

.Audio 

renpon^ie 

a-m 

Same  as  alxive 
plus  fre<juency- 
shift  indicator 
(fretp  monitor) 

Studios 

and 

trans¬ 

mitter 

For 

license 

renewal 

When 

desired 

Transmitter 

efficiency 

a-m 

f-m 

Plate  current 
and  voltage 
meters,  an¬ 
tenna  current 
meter 

Trans¬ 

mitter 

License 

and 

renewal 

When 

desired 

Freijiieniy 
and  modu¬ 
lation 

f-m 

Freq.  and 

modulation 

monitors 

T  raas- 
mitter 

Regular 

use 

Frequency 
and  modu¬ 
lation 

a-m 

Freq.  and 

modulation 

monitors 

T  rans- 
initter 

Regular 

use 
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Field  itrenqth  measuring  equipment  mounted  in  station  wagon.  Loop  is  oriented  by 
turning  crank  and  direction  is  indicated  on  dial 


cillator,  crystal-controlled  with 
temperature  correction,  is  mixed 
with  the  sample  signal  from  the 
transmitter.  The  resulting  beat  at 
some  low  audio  frequency  is  ampli¬ 
fied  and  used  to  drive  a  zero-center 
type  of  meter.  When  the  trans¬ 
mitter  is  on  frequency  and  the  mon¬ 
itor  is  operating  correctly  zero 
deviation  wilt  be  indicated.  As  the 
frecpiency  varies  one  way  or  the 
other  the  resulting  positive  or  nega¬ 
tive  difference  will  be  read  on  the 
meter  directly  in  cycles. 

New  Audio  and  Noise  Measurements 

The  modulation  monitors  of  vari- 
ou.s  manufacture  also  work  on  a 
more  or  les.s  common  principle  al¬ 
though  no  two  designs  are  alike, 
(lenerally  speaking,  the  signal  to  be 
measured  is  applied  to  a  diode  cir¬ 
cuit  and  rectified;  this  provides  a 
means  of  calibrating  the  e(iuipment. 
The  audio  component  of  the  recti¬ 
fied  r-f  is  then  rectified  and  applied 
to  a  vacuum-tube  voltmeter  circuit 
with  suitable  circuit  constants  so 
that  the  a-f  jreaks  are  indicated. 
The  visual  flasher  for  indicating 
overmodulation  is  operated  from  a 
relay  which  is  driven  by  the  a-f 
signal  and  adjusted  to  close  on 
varying  modulation  peaks  accord¬ 


ing  to  the  setting  of  the  .sensitivity 
control. 

Until  quite  recently,  audio  meas¬ 
urements  for  a-m  stations  were  not 
required  by  the  FCC.  Although 
they  do  not  now  have  to  be  supplied 
with  the  license  application  they  are 
re(iuired  to  be  made  annually,  and 
must  be  made  within  the  four 
months  preceding  the  licen.se  re¬ 
newal  application.’  Since  these 
measurements  are  very  similar  in 
nature  to  those  required  for  an  f-m 
license  application  the  description 
of  the  eijuipment  involved  will  be 
combined  with  that  for  f-m  below. 
The  e(iuipment  is  only  employed 
once  a  year  and  therefore  can  be 
borrowed  or  hired  for  the  occasion. 

The  audio  measurement  require¬ 
ments  of  the  FCC  for  a-m  stations 
are  detailed  in  paragraphs  and 
3.16  of  the  Rules  ami  Regulations, 
and  are  abstracted  in  the  accom¬ 
panying  box. 

Frequency-Modulation  Requirements 

The  license  application  for  an  f-m 
station  calls  for  a  field  intensity 
survey  to  be  made  of  the  area  pur¬ 
ported  to  be  served  by  the  station, 
and  the  submission  of  maps  show¬ 
ing  the  area,  routes  followed  (ra- 
dials)  and  the  1  millivolt-per-meter 


and  50  microvolt-per-meter  con¬ 
tours  (class  B  station). 

The  field  intensity  measurements 
are  made  in  a  similar  manner  to 
those  for  a-m  except  for  the  fact 
that  continuous  recordings  are  re¬ 
quired  along  the  radials  from  the 
transmitter.*  Equipment  for  this 
service  is  generally  self-powered 
from  a  six- volt  storage  battery  and 
vibrator  power  supply  in  a  separ¬ 
ate  ca.se.  The  antenna  supplied  with 
it  is  a  dipole  adjustable  to  length 
for  any  of  the  f-m  frequencies  and 
mounted  on  a  collapsible  tripod. 
For  full  field  survey  work  the  set  is 
often  mounted  in  a  station  wagon 
with  a  circular  loop  antenna  above 
the  roof  and  a  calibration  curve 
made  for  the  whole  unit. 

The  requirement  of  continuous 
recordings  makes  a  nondirectional 
loop  almost  mandatory,  but  at  the 
same  time  cuts  down  the  sensitivity 
of  the  equipment.  .An  Ksterline- 
Angus  recording  milliammeter  is 
driven  from  the  output  of  the  field 
.set.  The  paper  feed  is  turned  by  a 
flexible  drive  from  the  speedometer 
sha't  drive.’  In  this  way  the  dist¬ 
ance  and  field  intensity  can  be  cor¬ 
related,  provided  the  car  follows  a 
reasonably  straight  route.  As  an 
aid  to  this,  prominent  landmarks 
and  position  fixes  are  marked  on  the 
chart  to  help  in  identifying  loca¬ 
tions. 

Audio  Standards  for  F-M 

The  Commission  requires  that 
the  audio  measurements  be  made  in 
accordance  with  the  following,  ab¬ 
stracted  from  Sections  8  and  13  of 
the  Standards  of  Good  Engineering 
Practice.  All  measurements  shall 
be  made  with  the  ecpiipment  ;:d- 
justed  for  normal  program  opera¬ 
tion  and  include  all  circuits  between 
the  main  studio  microphone  termi¬ 
nals  and  the  antenna  output,  includ¬ 
ing  telephone  lines,  pre-emphasis 
circuits  and  any  equalizers  em¬ 
ployed  (except  for  microphones) 
and  without  compression  if  a  com¬ 
pression  amplifier  is  installed. 

The  usual  setup  for  making  these 
measurements  is  ’  shown  in  block 
diagram  form  in  Fig.  3.  The  gen¬ 
eral  arrangement  is  the  same 
whether  the  main  studio  or  local  in¬ 
put  to  the  transmitter  is  being  used. 
A  good  audio  oscillator  is  essential, 
and  a  distortion  analyzer  is  needed. 
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The  same  equipment  is  also  re¬ 
quired  for  making  the  a-m  audio 
measurements  referred  to  above. 
For  measuring  the  a-m  carrier 
noise  on  f-m  transmitters  a  sep¬ 
arate  diode  circuit  is  needed  for 
a-m  rectification.  A  number  of  the 
distortion  analyzers  on  the  market 
make  provision  for  this  by  includ¬ 
ing  a  diode  in  the  circuit. 

Measurements  of  audio-fre¬ 
quency  response  are  made  with  25, 
50  and  100  percent  modulation  on 
the  following  minimum  number  of 
frequencies:  50,  100,  500,  1,000, 
5,000,  10,000  and  15,000  cycles. 
These  measurements  are  normally 
made  without  using  de-emphasis, 
but  if  the  accuracy  of  the  de-em- 
phasis  circuits  is  good  enough  to 
ensure  that  the  measured  response 
is  within  the  required  limits,  it  can 
be  used. 

Harmonic  distortion  for  the  same 
modulation  percentages  is  also  re¬ 
quired  to  be  measured  at  the  follow¬ 
ing  frequencies:  50,  100,  400,  1,000 
and  5,000  cycles;  also  harmonics  for 
100-percent  modulation  with  funda¬ 
mental  frequencies  of  10,000  and 
15,000  cycles.  Harmonics  to  30,000 
cycles  shall  normally  be  included. 
The  standard  (75  microsecond)  de¬ 


Brogdcast  Audio  Tests  Required  After  Aug.  1,  1949 

The  licensee  of  each  standard  broadcast  station  shall  make  the  follawins  equip¬ 
ment  performance  measurements  at  yearly  intervals.  One  such  set  shall  be  made 
during  the  four-month  period  preceding  the  date  of  filing  application  for  renewal 
of  stotion  license.  Since  renewals  are  to  be  filed  two  months  before  expirotion  date, 
that  meons  any  station  which  files  on  or  offer  February  1,  1950  for  renewal  will  be 
required  to  state  on  the  application  that  measurements  hove  been  made. 

Dota  and  curves  showing  overall  audio-frequency  response  from  30  to  7500  cycles 
for  approximately  25,  50,  85  and  100  (if  obtoinoble)  percent  modulation.  Family  of 
curves  should  be  plotted  (one  lor  eoch  percentage  above)  with  db  above  and  below  a 
reference  frequency  of  1,000  cycles  as  ordinate,  and  audio  frequency  as  abscissa. 

Data  and  curves  showing  audio-frequency  harmonic  content  for  25,  50,  85  and  100- 
percent  modulation  for  fundamental  frequencies  of  50,  100,  400,  1000,  5000  and 
7500  cycles  (either  arithmetical  or  root  sum  square  values  up  ta  the  tenth  harmonic 
or  16,000  cycles).  Plot  family  of  curves  (one  (or  each  percentage  above)  with  percent 
distortion  as  ordinate  and  audio  frequency  as  abscissa. 

Data  showing  percentage  carrier  shift  for  25,  50,  85  and  100-percent  modulation 
with  400-cycle  tone. 

Carrier  hum  and  extraneous  noise  generated  within  the  equipment  and  measured  as 
the  level  below  100-percent  modulation  throughout  the  audio  spectrum  or  by  bonds. 

Measurements  or  evidence  showing  that  spurious  radiations  including  radio¬ 
frequency  harmonics  are  suppressed  or  are  not  present  to  a  degree  capoble  of  causing 
objectionable  interference  to  other  radio  services.  Field  intensity  meosurements  are 
preferred  but  observations  made  with  a  communications  type  receiver  may  be 
accepted  However,  in  particular  cases  involving  interference  or  controversy,  the 
Commission  may  require  actual  measurements. 

Measurements  shall  be  made  with  the  equipment  adjusted  for  normal  program 
operation  and  shall  include  all  circuits  between  main  studia  amplifier  input  and 
antenna  output  including  equalizer  or  correction  circuits  normolly  employed,  but 
Without  compression  if  such  amplifier  is  employed. 

The  above  data  together  with  o  description  of  instruments  and  procedure  signed 
by  the  engineer  making  the  measurements,  shall  be  kept  on  file  at  the  transmitter  and 
shall  be  made  available  upon  request  to  any  duly  authorized  representative  of  the  FCC 


de-empha.-^is  is  used. 

Frequency  and  modulation  moni¬ 
tors  are  just  as  essential  in  f-m  sta¬ 
tions  as  in  a-m.  The  two  functions 


plied  to  show  the  comparative  read¬ 
ings  of  the  two  instruments. 

Although  the  instruments  them¬ 
selves  are  part  of  the  transmitter 


emphasis  is  used  in  the  system  or 
measuring  equipment. 

Measurement  is  also  required  of 
the  output  noise  level  (f-m)  between 
50  and  15,000  cycles  in  decibels  be¬ 
low  the  audio-frequency  level  repre¬ 
senting  a  frequency  swing  of  75  kc. 
The  75-microsecond  de-emphasis 
shall  also  be  used  here.  The  a-m 
noise  level  in  the  same  frequency 
band  below  the  level  repre.senting 
100-percent  modulation  is  also  re¬ 
quired.  In  this  case,  too,  standard 


of  monitoring  are  combined  in  these 
instruments,  making  for  more  com¬ 
pact  station  layouts.  These  instru¬ 
ments  come  under  the  classification 
of  essential  instruments,  and 
waiver  of  the  appropriate  sections 
of  the  Rules  and  Regulations  must 
be  requested  to  cover  operation 
without  them.  When  the  applica¬ 
tion  for  license  is  submitted,  full 
data  on  the  frequency  calibration 
checks  of  both  the  transmitter  and 
frequency  monitor  must  be  sup- 


jr'  ^  ’ _ 

iield-maaiuromont  car  ohowing  loop  antonna  on  roof 


proper,  and  thus  could  be  excluded 
on  the  grounds  that  they  are  not 
.separate  instruments  in  the  general 
sense  of  the  word,  the  indications  of 
the  plate  current  and  voltage  met¬ 
ers  in  the  final  stage  (both  a-m 
and  f-m)  are  extremely  important. 
No  specific  external  readings  are 
made  on  them,  but  the  regular  cur¬ 
rent  and  voltage  readings  entered 
in  the  operating  log  are  measure¬ 
ments  which  are  essential  to  the 
broadcaster  in  maintaining  legal 
power  output. 

Table  I  is  appended  showing  the 
various  types  of  equipment,  oper¬ 
ation,  and  location  for  various 
measurements  required  by  the  FCC 
either  for  initial  installation,  regu¬ 
lar  oi)eration  or  in  special  conting¬ 
encies. 
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FIG.  1— Block  diaqrom  oi  a  baiic  phate 
iplitter 


FIG.  2 — Phase  relations  in  the  incremental 
phase  splitter 


FIG.  3 — Phase  splitter  allowing  predeter¬ 
mined  selection 


Incremental 


By  EDWARD  KASNER 

Communicntion  Mtasurevxents  Lab.,  Inc. 
Sew  York,  S.  Y. 


The  incremental  phase  splitter 
and  range  simulator  to  be  de¬ 
scribed  is  a  circuit  productive  of 
two  signals  of  the  same  frequency 
and  differing  in  phase  by  a  series  of 
discrete  increments  of  equality. 

The  incremental  phase  splitter  is 
ideally  suited  to  applications  re¬ 
quiring  precise  time  or  phase  rela¬ 
tionships  between  two  signals  of  the 
same  or  harmonically  related  fre¬ 
quencies.  A  few  of  its  possible  ap¬ 
plications  are  the  simulation  of  ra¬ 
dar  and  loran  data,  generation  of 
accurate  synchronizing  signals 
for  the  production  of  delay  gates 
and  timing  pulses,  and  use  as  a  lab¬ 
oratory  phase  standard. 

Range  Simulator 

The  circuit  was  developed  as  a 
target  range  simulator  to  facilitate 
the  development  of  radio  ranging 
equipment. 

An  81.94-kc  sine  wave,  corre¬ 
sponding  to  2,000  radar  yards  per 
cycle,  is  employed  as  the  ranging 
system’s  time  base.  The  phase  dis¬ 
placement  between  the  transmitted 
and  received  timing  signals  is  de¬ 
termined  by  their  transmission  time 
through  space  and  is  directly  pro¬ 
portional  to  target  range.  In  order 
to  function  as  a  calibrating  range 
simulator,  the  circuit  must  provide 
two  81.94-kc  sinusoidal  signals,  one 
fixed  in  time  and  the  other  variable 
through  a  series  of  angular  displace¬ 
ments  corresponding  accurately  to 
the  required  range  test  points. 
The  ranging  system’s  test  points 
are:  0,  400,  800,  1,200,  and  1,600 
yards.  The  corresponding  phase 
displacements  between  the  trans¬ 
mitted  and  received  signals  are: 
0,  72,  144,  216,  and  288  degrees. 

The  basic  circuit  of  the  incre¬ 
mental  phase  splitter  is  shown  in 
block  form  in  Fig.  1  wherein  /.  is 
the  source  frequency,  f.  is  the  out¬ 


put  frequency,  .V  is  required  num¬ 
ber  of  phase  increments,  and 
/,  =  A’/..  The  circuit  consists 
of  signal  source.  A,  of  frequency 
/, :  a  constantly  operating  frequency 
divider,  B,  synchronized  by  A 
and  dividing  its  output  frequency 
by  N ;  and  another  frequency 
divider,  C,  identical  to  B  but 
provided  with  means  whereby  its 
operation  may  be  momentarily 
interrupted.  The  circuit  operates  as 
follows.  Divider  B  provides  the 
fixed,  or  reference  phase.  Divider  C 
provides  the  incrementally  variable 
phase.  A  .-nomentary  contact  switch 
is  wired  into  C  in  such  a  manner  as 
to  render  it  inoperative  when  the 
switch  is  closed.  Upon  releasing 
the  switch,  divider  C  again  becomes 
operative,  synchronizing  with  A  in 
one  of  K  phase  relationships.  This 
is  graphically  illustrated  by  Fig.  2 
in  which  A’  =  5. 

The  generalized  values  of  the  AT 
phase  relationships  the  d  -!-  0, 
e  +  [360/A’],  e  -I-  [2(360) /AT], 
...  6  +  [(A’— 1)  360/Ar]  degrees, 
where  0  represents  the  residual 
phase  displacements  between  the 
outputs  of  B  and  C  when  the  in¬ 
cremental  displacement  ecpials  zero. 
The  value  of  8  reduces  to  zero  when 
B  and  C  are  sjuichronized  at  identi¬ 
cal  points  in  time  on  the  signal  from 
A.  The  phase  selection  sequence 
cannot  be  predetermined  in  this  ba¬ 
sic  circuit  because  of  the  random 
nature  of  the  synchronization  of  C 
to  any  one  of  five  cycles  of  A. 

Figure  3  illustrates  a  method 
whereby  any  one  of  a  predeter¬ 
mined  series  of  angular  increments 
can  be  selected  at  will.  Blocks  A, 
B  and  C  comprise  the  oscillator- 
divider  combination  previously  de¬ 
scribed.  Here,  again,  N  =  5.  Di¬ 
vider  B  feeds  five  networks  that 
.shift  the  phase  of  its  output  to  a  few 
degrees  less  than  the  required  in- 
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Phase  Splitter - 

Range  simulator  eircuit  produces  two  signals  at  the  same  frequency  hut  differing  in 
phase  by  fixed  ami  ejpial  amounts.  Developed  for  testing  radar  equipment,  the  device 
serves  as  a  laboratory  phase  standard 


FIG.  4 — Schematic  oi  the  incremental  phaie  splitter  with  irequencies  chosen  ior  radar  range  FIG.  5 — Block  diagram  and  woto- 

simulation  iorms  ior  the  circuit  oi  Fig.  4 


cremental  displacements.  The  out¬ 
put  of  the  selected  network  is  fed  to 
a  gate  pulse  generator,  D,  via  the 
selector  switch.  Divider  C  also  feeds 
a  similar  pulse  generator,  E.  The 
two  pulse  generators  feed  a  coinci¬ 
dence  amplifier,  F,  which  produces 
one  pulse  per  cycle  only  when  the 
two  gate  pulses  overlap  in  time.  -A 
continuously  acting  interrupter,  1. 
throws  C  in  and  out  of  operation, 
thus  permitting  C  to  synchronize 
repeatedly  to  any  one  of  the  five 
cycles  of  A  at  random.  When  the 
output  of  C  is  such  that  it  is  ap¬ 
proximately  in  phase  with  the  se¬ 
lected  signal  from  the  phase-shift 
networks,  the  resultant  output 
pulses  from  the  coincidence  ampli¬ 
fier,  F,  energize  relay  H  via  its 
control  amplifier,  G.  This  action  im¬ 
mediately  di.sconnects  the  inter¬ 
rupter  and  stabilizes  the  circuit  at 
the  required  incremental  phase 
shift. 

Figure  4  illustrates  a  practical 
version  of  the  circuit  shown  in  Fig. 
1.  Tube  F,  is  a  409.7-kc  crystal 
master  oscillator;  F,  and  F,  are 
overdriven  amplifiers  which  de¬ 


crease  the  rise  time  of  the  syn¬ 
chronizing  signal  and  thus  minimize 
phase  jitter  between  outputs.  The 
cathode  follower,  F.,  couples  the 
.synchronizing  signal  from  F,— V',  to 
the  two  frequency  dividers,  V\  and 
F,.  The  low  source  impedance  of 
F.  prevents  interaction  between 
and  F,.  The  Crosby'  two-terminal, 
resistance-stabilized  oscillators’  are 
excellent  frequency  dividers,  readily 
synchronized  and  of  good  sinusoidal 
waveform.  Filters  L,—C,  and  L,— 
C.  feed  reasonably  pure  sine  waves 
to  the  output  cathode  followers,  F, 
and  F,. 

In  use,  the  simulator  signals  are 
fed  to  the  range-determining  cir¬ 
cuits  in  place  of  the  transmitted 
and  received  signals.  After  zero¬ 
setting  the  range  indicator,  the  in¬ 
terrupter  switch  connected  to  F,  is 
repeatedly  actuated  and  the  new  in¬ 
dicated  ranges  are  recorded. 

This  process  is  repeated  until  all 
five  check  points  have  been  re¬ 
corded,  If  desired,  one  of  the  simu¬ 
lator  signals  can  be  inverted  in 
phase  to  provide  five  more  check 
points;  200,  600,  1,000,  1,400,  and 


1,800  yards.  Error  curves  relating 
actual  and  indicated  range  can  be 
readily  plotted  from  the  recorded 
data. 

Accuracy  after  a  brief  warm-up 
is  such  that  no  short-time  change  in 
the  incremental  phase  shift  is  de¬ 
tectable  by  conventional  methods. 
Because  of  the  phase-sensitive  na¬ 
ture  of  the  resonant  filters,  the  cir¬ 
cuit  exhibits  a  gradual  drift  of  6, 
the  residual  constant.  Since  drift 
compensating  arrangements  are 
many,  and  fairly  well  known,  they 
are  not  considered  here. 

Many  incremental  phase-splitter 
applications  require  the  generation 
of  a  pair  of  pulses  occurring  at  a 
known  repetition  rate  and  displaced 
from  one  another  by  one  of  a  se¬ 
ries  of  di.screte  time  increments. 
This  requirement  can  be  met  by 
replacing  the  sinusoidal  frequency 
dividers  with  multivibrators  and 
differentiating  their  outputs. 
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Impioved 

Ultrasonic  Delay  Lines 

Forged  magnesiuin-allov  delay  lines  developed  as  memory  <leviees  have  handwidtlis  as 
great  as  4  me  at  a  carrier  freijuencv  of  10  me.  The  attenuation  is  the  least  so  far  available 
in  practical  lines.  Special  clamping  of  S-cut  ADP  crystal  transducers  is  described 


The  ultrasonic  delay  line  Is  a 
device  developed  during  World 
War  II  to  store  intelligence  for 
periods  of  several  milliseconds  and 
is  now  used  in  high-speed  digital 
computers  and  other  devices. 

The  construction  and  operation 
of  a  typical  delay  line  is  shown  in 
Fig.  1.  The  crystals  have  a  resonant 
frequency  in  the  range  of  10  to  30 
me.  The  intelligence  to  be  stored 
modulates  the  carrier  frequency. 
The  first  delay  lines  used  employed 


FIG.  1 — Elementary  delay  line,  showing 
how  signal  is  transmitted  by  input  trans¬ 
ducer  and  delayed  output  haring  same 
woreiorm  is  receired 


FIG,  2 — Successire  annealings  at  increas¬ 
ing  temperatures  change  the  attenuation 


liquids  as  transmitting  media,  but 
the  many  disadvantages  of  liquids 
caused  a  search  to  be  made  for  a 
suitable  solid. 

During  the  war  much  effort  was 
spent  in  finding  solids  with  low  ul¬ 
trasonic  absorption  for  use  in  con¬ 
structing  ultrasonic  delay  lines.  An 
account  of  this  work,  and  the  solid 
delay  lines  constructed,  are  to  be 
found  in  the  report  of  D.  L.  Aren- 
berg'.  A  complete  bibliography  of 
previous  work  is  also  given  in  his 
report. 

At  the  end  of  the  war,  Arenberg’s 
conclusions  were  that  fused  quartz 
offered  the  best  transmission  quali¬ 
ties  of  any  known  substance,  but 
that  the  length  of  delay  was  limited 
by  the  size  of  the  blanks  available. 
It  was  also  difficult  to  machine  prop¬ 
erly,  and  great  angular  accuracy  of 
the  reflecting  faces  was  necessary  to 
prevent  the  generation  of  spurious 
signals  resulting  from  inaccuracies. 


Single  crystals  showed  good  ul¬ 
trasonic  transmission,  but  when 
polycrystalline  media  such  as  steel, 
tungsten,  fine-grained  aluminum 
and  magnesium  were  tried,  their 
absorption  was  too  high  for  delay¬ 
line  purposes.  Magnesium  alloys 
were  not  considered  at  that  time. 

The  Delay  Medium 

The  objective  of  our  investiga¬ 
tions  was  to  find  a  medium  from 
which  lines  having  3  milliseconds 
or  more  delay  could  be  constructed, 
operating  at  a  carrier  frequency  of 
10  me  or  higher,  and  having  a  band¬ 
width  greater  than  2  me.  At  the 
time  these  studies  were  initiated, 
there  was  no  solid  that  would  give 
this  performance.  Fused  quartz 
was  acceptable,  except  that  2,000 
osec  was  the  longest  delay  obtain¬ 
able  without  strong  spurious  sig¬ 
nals. 

Many  materials  were  tested  to  de- 


FIG.  3 — Two  oi  the  experimental  folded  forms  of  delay  lines  used.  Various  con¬ 
formations  were  tried  in  dereloping  compact  units 
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termine  their  suitability.  Some  re¬ 
sults  are  shown  in  Table  I.  The 
velocity  measurements  were  taken 
with  a  Sperry  Reflectoscope  at  a  fre¬ 
quency  of  10  me. 

To  determine  whether  the  atten¬ 
uation  was  low  enough  in  the  metal, 
te.st  lines  having  about  500-usec  de¬ 
lay  were  constructed  and  the  losses 
in  the  crystals  and  medium  meas¬ 
ured.  In  all  measurements  taken, 
mismatch  and  cement  los.ses  were  of 
the  order  of  30  db. 

This  attenuation  was  sufficient  to 
reject  ail  materials  listed  in  Table  I 
except  fused  quartz  and  the  mag¬ 
nesium  alloys  0-1,  J-1  and  FS-1. 
The.se  materials  were  far  superior 
to  any  of  the  others,  the  transmi.s- 
sion  being  best  in  the  order  named. 
For  example,  a  J-1  delay  line,  delay 
397  utsec,  at  carrier  of  10  me  had  an 
attenuation  of  40  db;  and  an  FS-1 
delay  line,  970  asec,  at  10  me,  had 
an  attenuation  of  50  db.  These 
measurements  were  made  with 
1,500-ohm  resistors  and  a  resonant 
coil  shunting  the  crystals.  The 
shear  mode  was  u.sed  in  both  cases, 
with  the  crystals  cemented  to  the 
magnesium  alloy.  No  end  cells  were 
u.sed.  Other  examples  include  a 
straight  rod  of  0-1  alloy,  delay  329 
;jLsec,  with  attenuation  of  35  db 
when  untreated.  After  heat  treat¬ 
ment  at  450  the  attenuation  was 
30  db,  and  the  pulse  shape  im¬ 
proved.  straight  rod  of  FS-1 
alloy,  with  a  delay  of  330  a.sec,  had 
an  attenuation  untreated  of  38  db; 
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upon  treatment  at  450  F  attenua¬ 
tion  dropped -to  32  db,  with  im¬ 
proved  pulse  shape. 

The  next  series  of  tests  was  made 
using  rods  bent  into  the  shape  of  a 
U.  Three  rods  of  J-1,  FS-1,  and 
0-1  were  heated  to  400  F  and  bent. 
Before  heat  tieatment  the  attenua¬ 
tions  at  10  me  were  FS-1,  67  db; 
0-1,  47  db;  and  J-1,  75  db. 

The  rods  were  then  heat  treated 
and  tested  after  the  temperature 
was  raised  in  steps.  The  results 
are  shown  in  Fig.  2.  If  plots  had 
been  made  at  lower  temperatures 
minima  could  have  been  found  for 
0-1  (C)  and  J-1  (A)  also. 

To  determine  these  minima,  read¬ 
ings  were  taken  on  two  other 
samples  of  .1-1  (D)  and  FS-1  (K). 
These  curves  are  al.so  plotted  in  Fig. 
2.  There  is  little  agreement  in 
the.se  curves.  It  seems  that  500  F 
is  a  good  annealing  temperatui e, 
but  the  results  vary  too  much  in  the 
two  samples  to  arrive  at  any  gen¬ 
eral  conclusion.  The  composition  of 
commercial  alloys  is  not  constant 
enough  to  determine  the  best  heat 
treatment.  Laboratory  .samples  of 
these  alloys  will  probably  give  con¬ 
sistent  results. 

As  an  illustration  of  the  great 
variation  in  transmission  proper¬ 
ties,  one  long  rod  tested  showed  a 
signal  internally  reflected  .several 
times  that  was  delayed  4.9.50  asec. 
with  an  attenuation  47  db  below  the 
input  pul.se.  Rut  in  the  compact, 
folded  configurations  used  in  these 


FIG.  4 — Change  in  transmission  character¬ 
istics  alter  successive  iorgmgs.  The 
transmitted  pulse  is  shown  at  (A).  See 
text  ior  explanation  oi  (Bi.  (Ci  and  (D) 


experiments,  1,600  asec  i.s  the  upper 
limit  that  can  be  relied  upon  using 
commercial  alloys.  Two  of  the  con¬ 
figurations  u.sed  are  shown  in  Fig. 
3. 

Another  type  of  treatment  to  im¬ 
prove  transmission  in  magnesium 
and  the  alloys  mentioned  aliove  was 
hot  forging  with  a  drop  hammer 
forge.  The  pressure  used  was  ap¬ 
proximately  .5  tons  per  stpiare  inch. 

The  lirst  sample  treated  by  forg¬ 
ing  wa;  a  billet  of  pure  magnesium 
10  centimeters  long.  The  results 


97 


FIG.  S — A  l-microiecond  lO-mc  pulse,  at  letl.  and  the  correspondinq  received  pulse 
Ihrouqh  a  maqnesium  delay  line  usinq  cemented  quartz  AC  cut  transducers 


obtained  are  illustrated  in  Fijr.  4, 
the  transmitted  pul.se  being  shown 
at  4A.  Before  forging,  the  signal 
could  not  be  seen,  placing  the  atten¬ 
uation  above  90  db.  After  the  first 
forging  at  550  F,  and  heat  treat¬ 
ment,  the  attenuation  was  61  db, 
with  a  change  in  wave  shape  as 
shown  at  4B.  After  the  second  forg¬ 
ing  the  received  pulse  was  down  6S 
db  as  at  4C.  The  third  forging,  not 
illustrated,  showed  an  increa.se  in 
attenuation  but  a  somewhat  better 
pulse  response.  The  fourth  forging, 
at  oOo  F,  showed  marked  improve¬ 
ment  in  pul.se  respon.se  with  attenu¬ 
ation  at  61  db,  as  indicated  in  41). 

Before  treatment  the  grain  size 
of  the  magnesium  was  small  and 
very  jumbled.  After  the  final  forg¬ 
ing,  the  grain  size  was  larger,  and 
more  orderly  in  arrangement.  The 
amount  of  inclusion  was  not 
changed. 

A  sami)le  of  .J-1  alloy  was  also 
forged  that  had  good  transmission, 
but  poor  pulse  reproduction.  After 
passing  through  the  same  treat¬ 
ment  as  the  pure  magnesium,  the 
pulse  reproduction  was  much  im¬ 
proved. 

Upon  microscopic  examination, 
the  grain  size  proved  to  be  un¬ 
changed  after  forging,  being 
smaller  than  the  pure  forged  mag¬ 
nesium.  The  compound  was  moi-e 
evenly  distributed  between  grains 
after  forging.  The  sample  had  an 
attenuation  of  3S  db.  and  was  10 
centimeters  long. 

In  addition  to  the  transmission 


and  pul.se  fidt..^.,  of  the  medium, 
the  change  of  delay  time  of  the  sig¬ 
nal  wi  h  temperature  is  of  impor¬ 
tance  in  using  the.se  devices.  This 
condition  was  measured  by  mount¬ 
ing  a  delay  line  made  of  F'S-1  alio.' 
10  inches  long  inside  an  oven  and 
the  change  in  delay  time  measured. 
The  change  in  delay  time  with  tem¬ 
perature  proved  to  be  linear,  and 
the  total  delay  time  for  a  .sample  of 
length  L  is  given  by 

/)„„  =  L  (8.34  -h  0.0021  T) 

T  being  the  temperature  in  degrees 
centigrade,  and  8.34  being  the  delay 
per  inch  at  0  C. 

In  Report  745,  Radiation  Lab.. 
MIT,  .Jacobson  obtained  for  a  mer¬ 
cury  delav  line. 

/)„,  L  (17.42  4-  0.00,527’) 
where  the  symbols  have  the  same 
meaning  as  before.  From  these  re¬ 
lations  the  ts‘mi)erature  coefficient 
of  delay  of  mercury  is  2.99  v  10  ' 
sec  i)er  sec  per  deg  C  while  for 
F.S-1  alloy  it  is  2.52  x  10  *  sec  per 
sec  per  deg  ('.  The  coefficient  for 
mercury  is  18.7  percent  greater 


than  that  of  FS-1  alloy. 

The  shear  mode  of  vibration  was 
found  to  be  the  best  t^te  for  solid 
delay-line  application.  Since  th** 
bais  used  were  many  wavelengths 
wide,  there  was  no  velocity  dis¬ 
persion  present  in  the  bar.  The  use 
of  the  shear  mode  has  the  advan¬ 
tages  of  less  spreading  of  the  sound 
beam  in  the  medium,  decreased 
velocity  of  i)ropagation.  and  a  no¬ 
ticeable  improvement  in  signal-to- 
noise  ratio  of  the  delay  line. 

Shear  Crystals 

Since  the  shear  tniKle  gives  a  po¬ 
larized  wave,  only  a  portion  of  the 
noi.se  originating  in  the  medium 
affects  the  receiving  crystal.  The 
computed  gain  in  signal-to-noise 
ratio  over  the  ci)mpre.ssional  mode 
is  4.97  db. 

The.se  advantages  have  been  real¬ 
ized  in  practice,  and  u.se  of  the 
longitudinal  mode  has  been  discon¬ 
tinued  in  .solid  delay  lines. 

The  first  delay  lines  constructed 
using  magnesium  alloys  used  AC- 


Table  I — Characteristics  of  Delay-Line  Materials 
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cut  (lUiirtz  crystals  as  tran.sducers. 
The  crystal  capacitance  was  tuned 
out  with  an  inductance,  and  the  re¬ 
sulting  resonant  circuit  loaded  with 
a  1.5(»<l-ohm  resistor  to  improve  the 
response.  The  crystals  were  ce¬ 
mented  to  the  mairnesium  alloy  with 
a  thin  film  of  phenyl  benzoate, 
which  is  applied  melted  and  c<m)1s  to 
form  an  adherent  layer. 

Bandwidth  of  Lines 

Although  the  attenuation  in  these 
delay  lines  was  low.  a  measurement 
tif  the  respon.se  showed  the  band¬ 
width  to  be  0.8  me  at  a  carrier  fre- 
i|uency  of  lo  me.  This  is  entirely 
inade(|uate  for  many  applications  of 
the  device. 

Since  the  typical  pulse  response 
of  the  delay  line,  shown  in  Fi^r.  5, 
was  not  satisfactory,  it  appeared 
that  this  mijrht  be  improved  by  a 
different  choice  of  crystal.  Accord¬ 
ing  to  the  current  theory  used  in 
delay  line  desiirn.  for  optimum 
bandwidth  the  ratio  of  the  acoustic 
impedances  of  the  maifnesium  to 
the  crystal  should  be  eipial  to  the 
.s(|uare  root  of  2.  The  crystal  should 


stant.  A',  =  55;  K  =  14.5. 

This  cut  is  derived  from  Z-c-ut  by 
rotation  about  the  X  axis,  45  dejr  off 
the  Y  axis,  and  vibrates  in  thick¬ 
ness  shear. 

The  thickness  constant  for  this 
crystal  is  fairly  small,  and  blanks 
were  available  at  a  resonant  fre¬ 
quency  of  1  me.  To  operate  at  Kt 
me,  the  1-mc  blank  was  cemented  to 
the  magnesium,  as  in  the  case  o' 
the  (|uartz  crystal,  and  then  lapped 
down  in  a  special  .lijr  to  the  required 
fre(iuency.  There  was  considerable 
improvement  over  (|uartz,  but  the 
results  were  still  inade(|uate. 

The  results  are  shown  in  Fi)r.  (>. 
From  the  rise  time  of  the  delayed 
pul.se,  the  estimated  respon.se  is  .seen 
to  be  somewhat  Kreater  than  1.2  me. 
This  is  not  considered  adequate  ex¬ 
cept  for  fairly  wide  pulses. 

It  was  apparent  that  the  band¬ 
width  obtained  was  much  less  than 
that  predictable  usinir  existinjr  the¬ 
ories — both  in  the  case  of  quartz 
and  ADP  crystals.  While  there  is 
yood  reason  to  uuestion  the  ade- 


(piacy  of  the  existing  theories  de- 
.scribing  the  bandwidth  of  loaded 
piezoelectric  crystals  when  the  load¬ 
ing  is  as  heavy  as  occurs  in  delay 
lines,*  it  was  also  felt  that  the  effec¬ 
tiveness  of  the  cement  bond  migh» 
be  a  limiting  factor  in  the  obtain¬ 
able  bandwidth. 

Mason  and  .MeSkimin'  show  that 
slippage  due  to  i)oor  bonding  be¬ 
tween  the  crystal  and  delay  line  can 
be  considered  as  a  shunt  capaci¬ 
tance  across  the  delay  line.  In  the 
equivalent  circuit  they  use  for  illus¬ 
tration  it  is  obvious  how  improper 
bonding  limits  the  bandwidth  of  a 
deliiy  line.  Since  a  wide  bandwidth 
is  required  in  the  storage  of  narrow 
pulses  it  became  evident  that  radi¬ 
cal  changes  would  have  to  be  made 
in  order  to  remove  the  limitations 
of  solid  delay  lines  using  cemented 
crystals.  Efforts  made  in  this  di¬ 
rection  resulted  in  the  development 
of  a  pressure  mounted  crystal  with 
which  control  of  the  bonding  be¬ 
tween  the  crystal  and  the  delay  line 
is  .secured  by  varying  the  pressure 
applied  to  the  crystal  through  a 
pressure  block.  This  pressure  block 
has  the  additional  function  of  ab¬ 
sorbing  spurious  reflections.  .A 
further  result  of  the  development  of 
nressure-mounted  crystals  was  ex¬ 
treme  ruggedness  and  resistance  to 
changes  due  to  elevated  tempera¬ 
tures. 

Figure  7  shows  the  possible  de¬ 
sign  of  a  pressure-mounted  crystal 
which,  while  mechanically  simpler 
than  designs  actually  used,  indi- 


have  a  high  dielectric  constant  and 
a  high  piezoelectric  constant  for 
giKKl  coupling  of  energy  into  the 
medium. 

The  crystal  chosen  was  S-Cut 
.ADP  I  Ammonium  Dihydrogen 
Phosphate.  NH.H  PO, )  which  is 
nearly  ideal  from  these  considera¬ 
tions.  Its  constants  are:  piezoelec¬ 
tric  constant,  24  x  10  cm  per  volt ; 
sound  velocity  in  crystal,  2.02  x  10'' 
cm  per  .sec;  acoustic  impedance,  .‘l.ll 
X  10  acoustic  ohms ;  dielectric  con- 
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FIG.  7  — Improved  method  of  pressure-mounting  o  quarts  crystal  to  a  solid  delay  line 
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FIG.  8 — Output  circuit  and  charactaristic  curvei  lor  a  delay  line 
usinq  conventional  electrodei 


FIG.  9  —  Divided-electrode  output  circuit  and  delay-line 
characterietict 


cates  clearly  the  function  of  the 
various  parts.  Using  pressure¬ 
mounting  methods  similar  to  that 
illustrated,  it  was  found  that  the 
acoustic  response  of  the  delay  line 
was  as  great  as  62.5  percent.  This 
measurement  was  made  using  r-f 
modulated  by  400  cycles  and  tuning 
out  the  shunt  crystal  capacitance  as 
the  r-f  frequency  was  varied.  This 
bandwidth  was  considerably  greater 
than  could  be  obtained  in  practice 
due  to  limitations  imposed  by  the 
purely  electrical  characteristics  of 
the  delay  line. 

The  receiving  end  of  a  delay  line 
with  the  necessary  attached  circuit 
elements  is  shown  in  Fig.  8.  Shunt 
capacitance  of  the  crystal  and  any 
necessary  stray  capacitance  is  de¬ 
noted  by  r„.  A  tuning  coil  L  is  used 
to  tune  out  C„  at  the  carrier  fre¬ 
quency  used.  The  resistance  R  is 
used  to  broaden  the  frequency  re¬ 
sponse  of  L  and  C,  in  parallel.  In 
practice,  R  cannot  usually  be  made 
much  smaller  than  500  ohms. 

In  Fig.  8,  curve  .4  typifies  the 
acoustic  response  of  the  delay  line- 
crystal  combination,  B  the  fre¬ 
quency  response  of  the  parallel  C , 
L,  and  R  combination  and  curve  C 
typifies  the  overall  frequency  re¬ 
sponse  of  the  delay  line  in  con.iunc- 
tion  with  the  necessary  electrical 
circuit  elements.  Although  these 
curves  are  not  drawn  to  scale,  they 
show  that  with  clamped  crystals  the 
overall  bandwidth  is  now  limited  by 
the  electrical  circuits  that  must  be 
used  at  the  terminations  of  the  line. 

An  arrangement  used  to  broaden 
the  overall  frequency  response  of  a 


delay  line  is  indicated  in  P'ig.  9.  It 
will  be  noted  that  the  hot  electrode 
of  the  crystal  is  now  divided  and 
that  each  division  is  separately 
tuned  and  damped.  In  the  illustra¬ 
tion  the  signals  applied  to  the  two 
grids  of  the  tube  are  mi.xed  elec¬ 
tronically  and  the  amplified  result¬ 
ant  appears  at  the  plates  of  the 
tube.  This  output  is  depicted  by 
curve  C  in  Fig.  9.  Curve  A  is  the 
same  as  that  in  Fig.  8  and  the  two 
curves  B  are  the  responses  appear¬ 
ing  at  the  two  grids  of  the  mixer. 
In  practice,  as  many  as  four  sub¬ 
divisions  of  the  hot  electrode  of  the 
crystal  have  been  u.sed.  Overall  re¬ 
sponses  curresponding  to  curve  C 
of  Fig.  9  and  as  wide  as  4  me  have 
been  attained  working  at  a  carrier 
frequency  of  10  me,  using  two  sub¬ 
divisions  of  the  hot  electrode.  Cir¬ 
cuit  arrangements  similar  to  tho.se 
in  Fig.  8  and  9  are  used  at  the 
input  of  delay  lines.  By  careful  use 
of  this  method  the  overall  band¬ 
width  of  the  delav  line  mav  be  made 
to  approach  its  acoustical  response. 
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Modem 

Breadboard  Chassis 


Cuiiiponents  und  tubes  for  experimental  eireuits  are  mounted  and  wired  in  less  than  half 
the  usual  time  hy  employing  a  novel  arrangement  of  soeket  holes,  bus  bars,  special  spring 

contacts  and  flexible  leatls 


By  B.  L.  SNAVELY 

i'h\*  f  of  FnCiliUts 

-ftcoMSficv  Innsmn  of  /.v.HMjrrh  jmrlmyneni 


TESTKD  in  more  than  a  dozen 
laboratories,  the  chassis  system 
to  be  described  has  proved  highly 
successful.  Its  convenience  and 
versatility  will  appeal  to  the  elec¬ 
tronic  engineer  as  well  as  the  tech¬ 
nician.  teacher,  or  researcher  whose 
work  involves  the  temporary  or  ex¬ 
perimental  assembly  of  electrical 
circuits. 

The  design  of  the  chassis  com¬ 
bines  the  best  features  of  older 
breadboard  designs  with  several 
important  innovations  that  con¬ 
tribute  materially  to  the  conven¬ 
ience  and  ease  of  Jis.sembly  of 
exi)erimental  circuits.  Tube  sockets 
are  mounted  so  that  the  terminals 
are  accessible  for  easy  wiring.  Bus 
bars,  tie-points,  the  shelf-like  base 
of  the  chassis,  and  a  vertical  panel 
with  holes  of  several  sizes  provide 
means  for  mounting  various  types 
of  electronic  components,  while  the 
general  shape  of  the  chassis  permits 
simple,  compact  wiring. 

Pins  on  the  ends  of  the  bus  bars 
and  on  some  of  the  tie  points  fit 
the  soc-kets  on  flexible  leads  so 
that  the  leads  can  be  used  for  con¬ 
necting  circuits  on  the  chassis  to 
external  equipment.  .Although  the 
chassis  and  leads  have  been  de¬ 
signed  to  be  u.sed  together,  they 
may  also  be  used  independently. 
The  leads  are  particularly  useful 
for  making  the  temporary  hookups 
frequently  required  around  the 
laboratory. 

The  leads  are  flexible,  insulated 
conductors  of  assorted  lengths,  with 
socket-like  terminals  at  both  ends 
which  can  engage  pins  A  inch  in 
diameter — similar  to  those  used  on 
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some  types  of  vacuum-tube  bases. 
Such  pins  form  an  integral  part  of 
various  kinds  of  terminal  fittings 
such  as  lugs,  clips,  and  probes, 
which  can  be  plugged  into  the  ends 
of  the  leads.  This  system  eliminates 
both  the  waste  of  material  as.so- 
ciated  with  the  use  of  new  wire  for 
every  temporary  hookup,  and  the 
waste  of  time  entailed  in  trying  to 
re-use  old  hookup  wire  from  the 
tangled  i)ile  in  which  it  invariably 
collects. 

A  typical  lead  is  shown  in  Fig.  1. 
The  sockets  at  the  ends  of  the  leads 
are  covered  with  insulating  plastic- 
sleeves  to  reduce  the  possibility  of 
accidental  contact  with  metallic- 
parts  of  the  sockets  and  lead.  A 
lead  socket  with  its  insulating 
sleeve  is  only  slightly  larger-  in 
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diameter  than  the  rubber  covered 
wire  used  for  the  leads;  yet,  despite 
its  small  size,  it  gives  a  firm  elec¬ 
trical  connection  between  the  lead 
and  an  inserted  pin.  The  con¬ 
nections  will  carry  more  than  two 
amperes  without  overheating. 

Special  Connectors 

Some  freciuently  used  types  of 
tev-minal  fittings  and  connectors,  are 
shown  in  Fig.  2.  The  fittings  in¬ 
clude  banana  plugs,  pin  plugs,  alli¬ 
gator  clips,  battery  clips,  test 
probes,  spade  lugs,  grid  cap  clips, 
F’ahnestock  clips  and  snap  connect¬ 
ors.  Short  lengths  of  j^-inch-diam- 
eter  brass  rod  with  slightly  rounded 
ends  make  very  versatile  con¬ 
nectors.  A  S-inch  length  of  such  rod 
is  useful  for  joining  the  end  of  one 
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FIG.  2— All  littings  and  connectors  have  pins  that  fit  the  sockets  on  wire  leads.  The  lug 
at  right  of  the  cross  connector  is  slotted  to  fit  a  wire 


FIG.  1 — Wire  leads  are  terminated  in 

spring  sockets  which  grip  tube  pins 

lead  to  another.  A  .•similar  rod 
slij.'htly  more  than  an  inch  loiijr  may 
he  u.-ied  either  -straijrht  or  appropri¬ 
ately  hent  to  make  eonneetions  to 
many  type.-<  of  terminal  .strips  or 
bindin^'  screw  terminals.  Such  a 
rod,  in  conjunction  with  one  type  of 
commonly  used  binding'  post  having 
a  hole  in  the  stud,  permits  the  con¬ 
nection  of  leads  on  both  sides. 

Three  or  more  leads  can  be  con- 
!iected  together  by  use  of  tees  or 
crosses,  both  of  which  are  shown  in 
Fiy'.  2.  One  very  useful  stub  con¬ 
nector  shown  has  a  i)in  at  one  end 
and  is  flattened  and  tinned  at  its 
other  end  so  that  it  may  be  soldered 
to  any  |)oint  of  a  circuit  where  it  is 
desired  to  connect  a  lead.  A  slot  in 
the  flattened  i)art  facilitates  solder- 
in>r  of  the  stub  to  wires  and  to 
irrejrular  surfaces.  These  stubs  are 
particularly  useful  where  other 
ty|)es  of  terminal  fittinfts  are  either 
too  bulky  or  too  in.secure. 

Chassis  Details 

The  l)readboard  chassis  is  shown 
in  Fi>r.  15.  Sftace  is  provided  for 
eiyht  tube  sockets.  Although  it  is 
not  usually  convenient  to  mount  as 
many  as  eiyht  vacuum  tubes  within 
the  space  of  a  sintrle  chassis,  it  is 
desirable  to  have  extra  sockets 
available  for  mountiny'  components 
of  the  i)luK-in  type.  The  Krowinjr 
li.st  of  components  which  mount  in 
the  ordinary  octal  .sockets  includes 


cafiacitors,  crystals,  transformers, 
relays  and  vilirators. 

The  breadboard  design  antici¬ 
pates  that  most  circuits  as.sembled 
on  it  will  have  soldered  connections. 
However,  cotinecfions  between  the 
breadboard  and  external  etpiipment. 
such  as  batteries  and  ;neters,  are 
most  convetiiently  made  by  means 
of  the.  flexible  leads  which  can  be 
Iilujrjred  onto  the  i)ins  fu-ovided  oti 
the  chassis  for  this  i)ui  pose. 

When  a  breadboard  is  not  in  use 
the  leads  are  easily  pulled  off  so  that 
there  are  no  datiydiny  wires.  This 
feature  is  e.s|)ecially  ai)preciated 
when  the  chassis  is  used  for  circuits 
of  a  semii>ermanent  nature,  and  has 
to  l)e  kei)t  on  a  shelf  for  extended 
I)eriods. 

The  %ertical  i)anel  of  the  chassis 
has  --inch  and  1-inch  holes  for 
nanintinK  comi)onents  such  as 
switches,  rheostats,  iiotentiometers. 
jacks  and  variable  cai)acitors.  The 
knobs  and  dials  associated  with 
the.se  comi)onents  appear  near  the 
top  of  the  chassis  where  they  are 
ea.sy  to  adjust  and  read. 

Mountiny’'  the  vacuum  tubes  at  an 
anyle,  instead  of  vertically,  has 
important  advantayes.  The  chassis 
heiyht  recpiired  to  accommodate 
tubes  of  a  yiven  size  is  reduced,  and 
almost  the  whole  ba.se  of  the  chassis 
is  made  available  as  a  shelf  for 
mountiny  heavy  or  bulky  compo¬ 
nents  such  as  batteries  or  trans¬ 


formers.  Furthermore,  the  anyidar 
airanyement  of  the  [lanels  makes 
wiriny  more  comi)act  and  easier  to 
install.  Connections  to  components 
placed  on  the  base  of  the  chassis  or 
connections  to  yrid  caj)  terminals  on 
the  tubes  may  l)e  carried  throuyh 
rubber-yrommetted  holes. 

Small  components  usually  need  no 
snjiport  on  a  lu'eadboard  other  than 
that  i)rovideil  by  their  leads,  and 
they  can  yenerally  i)e  i)ridyed  di¬ 
rectly  between  terminals  of  the 
laryer  comixments,  or  bridyed  be¬ 
tween  terminals  and  bus  liars. 
When  this  is  impractical,  the  six 
terminal  stri|)s  alony  each  side  of 
the  chassis  may  be  used  to  suiiport 
the.se  small  components.  There  are 
twenty-four  additional  tie-points  on 
the  strips  suiiportiny  the  bus  bars; 
eiyht  of  these  have  jiins  for  con¬ 
nection  with  the  leads  and  twelve 
connect  to  the  bus  bars. 

Grooved  Bus  Bars 

The  bus  bars  are  yenerally  used 
for  those  parts  of  a  circuit  which 
rejiresent  the  juncture  of  many 
elements,  like  yround  or  B  leads. 
By  insuriny  that  the  wires  con¬ 
nected  to  them  will  all  be  at  nearly 
the  same  iiotential,  bus  bars  reduce 
unwanted  interactions  between  dif- 
feient  parts  of  a  circuit.  Poor 
yrounds,  a  constant  source  of 
trouble  for  the  experimenter,  are 
almost  comiiletely  eliminated. 
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The  hiis  l)ars  have  pins  at  th'Mr 
ends  to  which  the  leads  may  he 
pluyjred.  Another  important  inno¬ 
vation  is  a  shallow  jrroove  alonjr  the 
top  of  each  har.  The  grooves  riai 
nearly  the  full  length  of  the  hars. 
stopiunjr  just  short  of  the  pins 
formed  by  the  ends.  The  hars  are 
tinned  and  the  jrrooves  are  i)art!y 
tilled  with  solder  so  that  wires  to  he 
attached  to  the  hars  need  only  l)e 
tinned,  laid  in  the  yM'oove,  and 
touched  with  a  solderinjr  iron.  Re¬ 
moval  of  wires  from  the  bars  is  just 
as  ea.sy  as  their  attachment. 

The  four  bus  hars  on  the  chassis 
aie  sui)ported  aliout  one-<iuarter 
inch  above  it  by  three  insulating' 
strips.  Two  of  these  strips,  one  at 
each  end  of  the  chassis,  al.so  support 
four  short  pins  which  can  be  used 
with  the  leads  for  makiny'  external 
connections  to  circuits  on  the 
chassis.  Connections  between  the 
pins  and  e(|uipment  on  the  chassis 
are  made  by  means  of  metal  lujrs 
which  also  .serve  to  .secure  the  jiins 
to  the  insulatinjr  strii)s.  These  pins, 
toy'ether  with  the  i)ins  on  the  ends 
of  the  bus  l)ars,  provide  for  connec¬ 
tion  of  twelve  different  external 
leads.  Additional  pins  for  i)lujrtriny' 
on  external  leads  may  be  provided, 
if  necessary,  l)y  inserting'  stub  con¬ 
nectors  at  appropriate  points  on  the 
chassis. 

Two  or  more  chassis  ma.v  be 
bolted  end  to  end  when  required  for 


circuits  that  have  more  tul)es  or 
components  than  can  be  mounted  on 
a  sinjrle  chassis.  This  jrives  a  rijrid 
combination  which  is  effectively  the 
same  as  a  siny'le  lary'e  chassis. 
Short  jumpers  ma.v  be  used  to  join 
the  bus  bars  into  conductors  run- 
niny'  the  whole  length  of  the  com- 
bination. 

In  building  up  models  of  complex 
circuits,  it  is  frecpiently  advanta- 
y'eous  to  use  a  .separate  chassis  for 
each  block  or  major  subdivision  of 
the  system.  When  the  chassis  are 
used  in  this  way  it  is  desirable  to 
use  the  flexible  leads  for  intercon- 
nectiny'  them,  since  the  different 
parts  of  the  circuit  can  then  be 
easily  di.sconnected  and  isolated  for 
individual  testing. 

The  chassis  has  electrical  char¬ 
acteristics  superior  to  most  bread- 
l)oards.  It  provides  electrical 
shieldiuK  which  is  usually  suHicient 
to  permit  operation  of  circuits  at 
moderately  low  levels  without  ap- 
I)reciable  pickup  from  external 
tields.  With  suitable  precautions  as 
to  arranjrement  of  wiring,  the 
chassis  can  usually  be  used  at  any 
freipiency  handled  by  ordinary  re¬ 
ceiving'  tubes. 

The  chassis  is  well  adapted  to 
instructional  uses.  Some  types  of 
shallow  wafer  sockets  permit  the 
pins  of  (K-tal  tubes  to  protrude  far 
enoujrh  so  that  the  flexible  leads  can 
lie  pluy'Ked  directly  to  them.  I'siny' 


sockets  of  this  type,  and  .stub  con¬ 
nectors  soldered  to  the  terminals  of 
other  components  mounted  on  the 
chassis,  it  is  possible  to  hook  up 
even  complex  circuits  entirely  by 
means  of  the  flexible  leads,  without 
the  use  of  a  soldering'  iron. 

In  most  laboratories,  it  is  fre- 
(piently  necessary  to  build  up  ampli¬ 
fiers,  oscillators,  or  test  eipiipment 
of  various  types  for  extended  but 
not  permanent  u.se.  The  chassis 
de.scribed  is  ideally  suited  to  this 
type  of  .service.  The  compact  ar¬ 
rangement  of  the  chassis  permits  it 
to  be  handled  and  stored  conven¬ 
iently,  and  the  idu^in  system  of 
leads  permits  the  chassis  to  be 
easily  connected  to,  or  disconnected 
from,  associated  apparatus. 

The  flexible  leads  should  f)e  used 
for  all  external  connections  to  the 
chassis;  that  is,  the  leads  should  be 
used  for  all  connections  between  the 
chassis  and  e(|uipment  which  can 
not  be  mounted  directly  on  it.  It  is 
also  advantageous  to  use  the  leads 
for  makitiK  minor  temporary  or  ex¬ 
perimental  changes  in  a  circuit 
already  on  the  breadboard.  Between 
twenty  and  fifty  leads  in  an  as.sort- 
ment  of  lenKths  raiiKinK  from  three 
inches  to  three  feet  will  be  adeipiate 
■  for  the  needs  of  the  averay'e  worker. 

Kxperience  has  inilicated  that  a 
circuit  can  be  assembled  on  the 
chassis  in  from  one-(|Uarter  to  one- 
half  of  the  time  reipiired  to  as.sem- 
ble  the  sTme  circuit  without  the  u.se 
of  the  chassis. 

Breadboard  chassis  of  this  type 
have  been  in  use  at  the  I.al>oratorv 
for  nearly  two  years.  They  have 
proved  them.selves  in  many  tyi)es  of 
applications  ranj-'iny  from  rela¬ 
tively  simple  circuits  havinv'  one  or 
two  tubes,  to  fairly  complex  circuits 
involving'  more  than  fift.v  tubes. 
Those  accustomed  to  usiny'  the 
chassis  rey'arti  them  as  indispen¬ 
sable. 

The  chassis  includes  the  ideas  of 
m.any  members  of  the  Naval  Ord¬ 
nance  Laboratory  staff.  Particu¬ 
larly  siy'nificant  contributions  were 
made  by  C.  K.  Kelly.  L.  M.  Robert 
son,  Ci.  White.  R.  ,1.  Wylde  and  T.  F. 
Johnston.  Many  valuable  suy'y'es- 
tions  reyardiny'  ap|)lications  and 
methods  of  usiny'  the  ecpiipment 
have  been  made  by  Stanley  F.  Reed 
of  Uni-Products,  Inc.,  who  also 
aided  in  preparation  of  this  article. 
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In  this  conclinliii';  installiiieiit.  the  input  a<hnittanee  of  tlie  eoinpensate«l  amplifier  is 
(lerivetl  theoretically  and  the  experimental  verification  <lescrihed.  The  performance  char¬ 
acteristics  of  this  and  other  video  amplifiers  are  compared 

Part  II 

By 

ALEXANDER  B.  BERESKIN 

EhCfrii  nl  *  n»i// 

r.,n*rsit„  of  rmciH.niti 
f'iuvtumifi.  ffhio 


As  investigation  of  the  factors 
,  affecting  the  input  admittance 
in  ami>lifiers  is  very  important 
since  the  input  admittance  deter¬ 
mines  to  a  larire  extent  the  loading 
on  the  preceding  stajre.  In  order 
to  make  this  investigation,  a  fictiti¬ 
ous  test  voltap-e  E',  is  api)lied  in  the 
input  circuit  of  an  amplifier  such  as 
shown  in  Fi>t.  IB  (Part  I).  The 
resulting  ilow  of  current  from  Hr 
determines  the  input  admittance  of 
the  amplifier.  As  shfiwn  in  Fijr.  11 
this  current  liows  throutrh  three 
di.stinct  paths,  indicated  at  1 . 1.  and 

The  current  I  includes  all  of  the 
currents  excei)t  those  specifically 
Howinjr  through  C,,  and  C,„  The 
conductance  (i ,  the  intrinsic  input 
conductance,  would  effectively  he 
that  which  would  he  obtained  with  a 
cold  tuhe  in  the  socket.  The  capac¬ 
itance  C ,  which  will  he  called  the 
intrinsic  ini)Ut  capacitance,  is  not 
as  easily  defined  or  measured  but 
includes  the  input  lead  to  ground 
capacitance,  the  grid  to  screen 
capacitance,  and  the  grid  to  sup¬ 
pressor  capacitance.  Of  course,  the 
intrinsic  input  conductance  and 
capacitance  are  modified  by  the  fact 
that  they  include  distributed  as  well 
as  lumped  effects.  The  distributed 
parameters  must  be  taken  into  ac¬ 
count  in  the  analysis. 

The  magnitude  and  phase  of  the 
current  7  will  depend  on  the  ampli¬ 
fication  and  phase  shift  of  the 
amplifier  and  the  magnitude  of  C„. 
This  is  the  ordinary  Miller  effect 


FIG.  11 — Equivalent  amplifier  input  circuit  lor  admittance  calculations 


vhich  is  de.scribed  in  most  texts  on 
:ommunications  under  the  heading 
)f  input  admittance.  The  input 
•onductance  and  input  capacitance 
lue  to  the  grid-plate  capacitance  are 


(j,  =  u'T,,,  .4  sill  9 

iind 

f.  ~  f'»p  (1  —  .4  cos  9 


VA-Z) 


CK 


^  gm  (1  -b  gKRK)lt,q\ 
(1  T  gKlin)  +  jo  — 


1  +  ja  — 
1  +  j(l  f 


In  this  case  A  represents  the  mag¬ 
nitude  of  the  voltage  amplification 
and  9  the  phase  shift  of  the  plate  to 
ground  voltage  with  respect  to  the 
grid  to  ground  voltage.  For  an  un¬ 
compensated  amplifier  with  infinite 
cathode  bypass,  9  will  range  from 
!t0  to  180  degrees  for  capacitive 
loads  and  from  180  to  270  degrees 
for  inductive  loads.  Thus  it  is  seen 
that  capacitive  loads  tend  to  pro¬ 
duce  positive  input  conductances 
while  inductive  loads  tend  to  pro¬ 
duce  negative  input  conductances. 
In  the  case  of  the  amplifier  using 
cathode  compensation,  the  angle  9 
can  fall  outside  the  limits  specified 
above,  but  otherwise  the  two  eipiii- 
tions  apply. 

The  magnitude  and  phase  of  the 
current  h  will  dejiend  on  the  magni¬ 
tude  of  C,K  and  on  the  vector 
cathode  to  ground  voltage 
If  the  values  of  Aj,  Zk,  and  Z,,  from 
Kij.  25,  16  and  24  respectively  are 
substituted  in  the  expression  for 
Hu  or4,  the  following  expression  re- 


Er 

1  ^  ja  — 

u)o. 

_il  "b 

1  -f  jll  +  Sk^k)  — 


_  +  gK^K  t-T 
(1  +  gh-liK)  jn  — 


(31) 


If  the  cathode  compensation  circuit 
of  Fig.  IC  is  used  then  the  same 
eipiation  holds  with  the  exception 
that  a,,  from  Etp  31  (Part  I)  should 
be  used  in  place  of  a.  Then 

=  a,  (XV, 

(\  A-  gKltK)  + 

k  loop  eipiation  c:in  now  be  writ¬ 
ten  for  the  outside  loop  so  that 

Tv  _  QkRkEt _  _ 


(1  +  QkRk)  -|-  ja«5  — 

UXI 


(36) 


and 


A  . 

Rt' 


(1  “T*  j^rg  ) 
_ _  Mo 

.g- - j(l  +  QkRk) 


(37) 
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mainiriK  input  conductance  must  ■ 

therefore  be  the  sum  of  the  in-  H 

trinsic  conductance  and  the  con-  H 

ductance  due  to  C„.  Since  the  H 

intrinsic  conductance  can  be  meas-  ■ 

ured  directly,  the  difference  be-  I 

tween  the  total  input  conductance  I 

and  the  intrinsic  conductance,  at  H 

this  frequency,  will  be  due  solely  to  H 

the  C„  path  and  therefore  we  can  H 

solve  for  C„  in  Eq.  32.  Of  course,  I 

values  of  A  and  in  this  equation  H 

must  be  determined  in  the  manner 
shown  in  Table  I,  part  I. 

The  input  conductance  due  to  C,, 
can  now  be  computed  for  any  other 
suitable  fretjuency,  such  as  /*'2,  at 
which  the  input  conductance  due  to 
r,«  is  relatively  prominent.  If  the 
total  input  conductance  for  this 
frequency  is  measured  and  the 
measured  intrinsic  and  computed 
grid-plate  input  conductances  are 
subtracted  from  it,  the  difference 
must  be  the  input  conductance  due 
to  C„.  Using  this  difference  and 
E<i.  39  the  capacitance  C,*  can  be 
determined. 

Experimental  data  for  only  two 
frequencies  were  required  to  de¬ 
termine  C„  and  C,„  but  with  these 
values  and  the  experimental  intrin¬ 
sic  input  conductance  the  total 
input  conductance  can  be  computed 


1  but  will  be  variable  in  magnitude. 

!  The  total  input  conductance  will 

be  the  sum  of  the  input  conduct¬ 
ances  seen  by  the  three  currents 
and  may  be  either  positive,  zero  or 
negative  depending  upon  the  rela- 
•  tive  values  involved.  In  order  to 

avoid  the  possibility  of  high  nega¬ 
tive  values  of  input  conductance, 
which  might  result  in  oscillations, 

■'  it  is  desirable  to  keep  the  grid- 

cathode  capacitance  as  low  as  pos¬ 
sible. 

In  a  like  manner  the  total  input 
capacitance  will  be  the  sum  of  the 
input  capacitances  .seen  by  the  three 
currents.  The  input  capacitance 
due  to  C,,  will  tend  to  decrea.se  with 
increasing  frequencies.  The  input 
capacitance  due  to  C,k  will  be 
C,*/(l  —  at  low  freiiuencies, 

attaining  a  maximum  of  at  /« 

(when  n.,  =  x)  and  again  decreas- 
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FIG.  12 — Input  circuit  conductance  ioi  cathode  compeneated  ampliiier 


Rationalizing, 

Tj  - 

'*K 

—  —  gnltK  -i-  j^'tK  + 

(1  + 

^  +  (1  -|-  (3S) 

Therefore 

—  wC,/c  (a»,  — )  gnliK 

~  -  - -  (39) 

\  ”»/  ^  9kIIk^^ 

and 

r  =  ' (^) 

— y  -I-  (1  -r 

(10) 

As  long  as  Z»  is  capacitive  in 
nature  a,,  will  be  positive  and  the 
input  conductance  due  to  the  grid- 
cathode  capacitance  will  be  nega¬ 
tive.  P'or  values  of  frequency  at 
which  Zt  is  inductive  in  nature  a„ 
becomes  negative  and  therefore 
this  particular  input  conductance 
will  be  positive. 

All  terms  in  the  expression  for 
the  input  capacitance  due  to  the 
grid-cathode  capacitance  are  es.sen- 
tially  positive  so  that  this  input 
cai)acitance  will  always  be  positive 


ing  to  C,k/  (1  ^  (uRk)  at  very  high 
frequencies.  There  is  a  net  tend¬ 
ency  towards  cancellation  of  the 
changes  in  these  two  capacitances  at 
frequencies  below  /„  although  the 
change  will  be  in  the  same  direction 
at  frequencies  above  /,. 

Experimental  Verification 

Proper  experimental  verification 
of  the  input  admittance  relations 
would  require  that  the  effects  due 
to  the  various  paths  be  measured 
individually  and  then  combined  to 
produce  the  proper  total  value.  The 
only  quantity  that  can  be  deter¬ 
mined  directly  with  any  degree  of 
accuracy  is  the  intrinsic  input  con¬ 
ductance  of  the  circuit.  This  is 
measured  with  a  cold  tube  in  the 
socket  since  in  this  ca.se  the  C,,  and 
C,K  paths  introduce  practically  pure 
capacitance  as  far  as  the  input 
admittance  is  concerned. 

A  separation  of  C„  and  C,^  from 
all  the  other  capacitances  in  the 
circuit  by  direct  measurement 
would  be  quite  difficult  due  to  the 
possibility  of  multiple  paths  be¬ 
tween  the  various  points.  It  will 
be  noticed,  however,  that  at  the 
fretpiency  /«  the  input  conductance 
due  to  C,i  is  equal  to  zero  because 
at  this  frequency  a,,  =  x.  The  re- 
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FIG.  13— Theoretical  and  experimental 
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for  any  fretiuency.  A  measure  of 
the  aeeuraey  of  the  method  will  he 
the  correlation  between  measured 
iind  computed  input  conductance  at 
fretpiencies  other  than  the  two  used 
to  determine  C„  and  f’,*. 

The  curve  for  the  intrinsic  iniuit 
conductance,  shown  in  h'i^.  12.  was 
obtained  e.\perimentally.  It  was 
found  to  be  the  same  lor  both  the 
comiiensated  and  uncompensated 
amplifiers.  .At  low  values  of  fre- 
<iuency  it  approaches  2  micromhos 
which  is  the  value  of  the  ()..5-meir- 
ohni  Rrid  leak  resistor  used.  This 
conductance  increases  ^rradually 
with  frequency,  reachinjr  api>roxi- 
mately  24  micromhos  at  Id  mega¬ 
cycles. 

By  the  methods  de.scribed  previ¬ 
ously  for  the  compen.sated  amplifier. 
(\,  was  found  to  be  0.18d  ii/if  and 

was  found  to  be  10.0  /i/if.  The 
two  smooth  curves  for  iniiut  con¬ 
ductances  due  to  and  were 
computed  usiiiK  Eip  22  and  2it  re¬ 
spectively,  and  were  then  combined 
to  obtain  the  theoretical  total  input 
conductance  curve.  Experimental 
values  of  total  input  conductance 
were  also  determined  and  they  are 
shown  by  the  circled  points  on  this 
diagram.  The  correlation  obtained 
is  very  .satisfactory  and  it  is  be¬ 
lieved  that  the  values  determined 
for  and  T,,  are  (|uite  accurate. 

The  intrinsic  input  capacitance 
can  be  determined  by  measurinjr  the 
total  input  ca|)acitance,  at  any  con¬ 
venient  frequency,  and  subtractintr 
from  it  the  sum  of  the  input  capac¬ 
itances  due  to  r„  and  C,*-.  The 
total  input  capacitance  can  then  be 
determined  for  any  freipiency  by 
addiny'  to  the  intrinsic  iniuit  capaci¬ 
tance  the  effective  injiut  capaci¬ 
tances  due  to  f'„,  and  C,k  at  that 
frequency. 

The  smooth  curves  in  Fi>r.  12  are 


the  theoretical  input  capacitances 
expected  for  the  amplifier,  both 
compen.sated  and  uncompensated, 
and  the  circled  and  squared  points 
are  the  corresponding  experimental 
values  obtained.  The  correlation 
appears  to  be  quite  satisfactory. 

The  value  determined  for  the 
intrinsic  input  capacitance  of  the 
compen.sated  amplifier  was  12.5  /i/tf. 
The  various  values  of  capacitance 
determined  are  not  believed  to  be 
tyjiical  of  normal  practice  since  the 
amplifier  u.sed  was  set  up  on  a 
standard  breadboard  used  for  class¬ 
room  demonstration.  Resistors  and 
capacitors  were  connected  to  Fahne- 
stix'k  clips  and  while  rea.sonable 
care  had  been  exercised  in  separat¬ 
ing  the  plate  leads  no 

attempt  had  been  made  to  isolate 
the  yrid,  cathode,  and  ground  re¬ 
turn  leads.  In  normal  practice  it  is 
doubtful  that  C,,  could  be  reduced 
appreciably  but  it  would  probably 
be  reasonable  to  expect  a  reduction 
of  2  to  2  /iiif  in  and  about  4 
to  5  /(/if  in  the  intrinsic  input  capac¬ 
itance.  The  total  iniuit  capacitance 


and  conductance  would  also  be 
modified  correspondinK'ly. 

In  Fijr.  14,  the  theoretical  input 
conductance  computed  for  the  un¬ 
compensated  amplifier  iisiny'  = 
0.180  /(//f  is  slightly  lower  than  the 
experimental  values  shown  by  the 
circled  iioints.  This  discrepancy 
would  have  been  eliminated  if  0.10 
/i/(f  had  been  added  to  in  com¬ 
puting;  the  theoretical  input  con¬ 
ductance.  It  is  entirely  possible 
that  a  minor  circuit  rearrangement 
could  have  actually  ca  ised  this 
chanite  in  capacitance. 

The  input  capacitance  and  input 
conductance  of  the  ,  impensated 
amplifier  do  not  become  undesirably 
excessive  in  any  region  of  the  fre¬ 
quency  ranvre  considered.  Sample 
computations  for  some  of  the  points 
in  Fiy.  12  and  12  are  carried  out  in 
Table  II. 

Comparison  With  Other  Circuits 

.A  basis  of  comparison  amony' 
different  types  of  video  amplifier 
circuits  can  be  establi.-hed  on  many 
points,  the  most  important  of  which 


Table  II — Sample  Calculations  lor  Input  Admittance  of  Compensated 
Amplifier  (Data  Plotted  in  Fig.  12  and  Fig.  13) 
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are  probably:  (a)  cost,  (b)  simplic¬ 
ity,  (c)  disturbance  of  normal  cir¬ 
cuit  relations,  (d)  jrain,  (e)  fre¬ 
quency  response,  (f)  time  delay, 
(K)  linearity  of  the  output  voltajre- 
vs-input  Voltaire  characteristic  and 
(h)  input  admittance  relations. 
Cathode  compen.sation  as  developed 
in  this  paper  is  superior  to  other 
circuits  in  most  of  these  aspects 
and  is  comparable  in  the  rest. 

On  a  cost  basis,  the  circuit  with 
cathode  compensation  is  not  only 
less  expensive  than  any  other  com¬ 
pensated  circuit  but  is  even  less 
expensive  than  the  ordinary  uncom- 
pen.sated  video  amplifier.  In  an 
ordinary  video  amplifier  a  larire 
electrolytic  capacitor  is  used  in 
parallel  with  the  cathode  resistor. 
Very  often  this  is  bypassed  by  a 
small  i>aper  or  mica  capacitor  which 
takes  over  at  the  hiifher  frequencies 
at  which  the  electrolytic  capacitor 
becomes  very  poor.  With  cathode 
compensation  the  lai'Ke  electrolytic 
capacitor  is  di.scarded,  the  small 
capacitor  is  made  the  proner  size, 
and  an  inductor  consistinir-of  about 
ten  turns  of  enameled  wire  on  a 
quarter-inch  Hakelite  spool  is  in¬ 
serted  in  series  with  the  small 
capacitor.  .A  counterbalancinir  effect 
miirht  be  the  necessity  of  increasinir 
the  wattaire  rating  of  the  load  re¬ 
sistor  but  even  this  will  not  over¬ 
come  the  cost  advantaire  of  elimin- 
atinv  the  electrolytic  capacitor. 

.As  far  as  simplicity  is  concei'iied, 
the  ordinary  shunt-peakinir  type  of 
circuit  is  the  only  one  that  compares 
with  cathode  compensation.  .All 
other  circuits  re(iuire  additional 
elements.  In  the  series  peakinir 
circuits  a  certain  division  of  the 
stray  capacitance  is  required.  If 
this  is  not  available,  then  the  theo¬ 
retical  curves  are  not  reproduced. 
Sometimes  it  is  necessary  to  in.sert 
additional  capacitance  in  the  cir¬ 
cuit  in  order  to  obtain  this  proper 
distribution.  This  of  course  will 
tend  to  impair  the  available  fre- 
<iuency  respon.se.  .Addinir  elements 
in  the  plate  circuit  will  also  tend  to 
increase  the  stray  capacitance 
present.  This  effect  was  noticed 
to  a  sliirht  extent  in  the  experi¬ 
mental  ca.se  di.scussed  Init  need  not 
have  been  pre.sent  at  all  if  the 
proper  value  of  resistance  had  been 
available. 

In  all  other  comi>en.satinir  circuits 


the  impedance  of  the  compen.satinir 
elements  is  of  the  same  order  of 
magnitude  as  the  load  impedance. 
In  the  ca.se  of  the  inductances  this 
results  in  difficulties  due  to  .self- 
resonance  effects  which  are  norm¬ 
ally  not  taken  into  account.  One 
instance  in  which  this  effect  is 
taken  into  account  is  in  the  im¬ 
proved  shunt-peakinir'  circuit.  In 
the  ca.se  of  cathode  compen.sation 
there  is  never  any  rea.son  for  con¬ 
cern  over  the  stray  capacitance  of 
the  inductors  or  the  .series  induct¬ 
ance  of  the  capacitors. 

On  the  basis  of  irain  from  a  cer¬ 
tain  tube  for  a  Kiven  frequency 
response,  cathode  compensation  is 
as  irood  as  ordinary  shunt  peakinir 


FIG.  14 — Input  conductance  eerius  lie. 
quency  oi  uncompensated  amplifier 


and  improved  shunt  peakiiiK  but  not 
tpiite  as  irood  as  the  series  peakinir 
circuits  which  make  use  of  filter 
circuit  characteristics.  This  how¬ 
ever  is  further  modified  by  consid¬ 
erations  as  to  whether  fretpiency 
lesponse  is  limited  by  amplitude  or 
time  delay  considerations.  On  an 
amplitude  considenition  basis  the 
.series  peakinir  circuits  probably 
have  a  sliirht  advantaire  over  cath¬ 
ode  compensation  but  this  advan¬ 
taire  disappears  if  time  delay  is 
used  as  the  criterion  of  frecpiency 
response. 

As  a  matter  of  fact,  video  ampli¬ 
fiers  intended  for  television  applica¬ 
tions  continue  to  have  useful  output 
as  lonir  as  the  time  delay  variations 
do  not  become  excessive.  In  the 
amplifier  of  h'iir.  8  ( part  1 )  the 
variation  in  time  delay  between  the 
valley  and  the  peak  of  the  curve  is 
of  the  order  of  mairnitude  of  ft. 004 
microsecond.  This  represents  a 
horizontal  distance  which  corres¬ 
ponds  to  approximately  one-twen¬ 
tieth  of  the  distance  between  line 
centers  in  a  television  picture.  This 
is  certainly  a  neirliiriW**  variation  in 
time  delay.  The  only  other  circuit 


that  even  approaches  this  constant 
a  time  ilelay  over  such  a  larife  fre¬ 
quency  range  is  the  shunt  peaking 
compensation  in  which  the  induc¬ 
tive  reactance  at  /.  is  eipial  to  35 
percent  of  the  load  resistance. 

On  the  basis  of  linearity  of  out¬ 
put  voltage  for  a  given  frequency 
response,  cathode  compen.sation  is 
superior  to  all  other  circuits  in  the 
middle-fretiuency  region  and  prob¬ 
ably  as  good  as  any  of  them  at  the 
high-fre(iuency  end  of  the  charac- 
teri.stic. 

A  thorough  comparison  of  the 
input  admittances  of  the  various 
circuits  is  not  possible  because  of 
the  lack  of  data  on  the  other  cir¬ 
cuits.  With  cathode  compensation 
the  input  capacitance  is  slightly 
lower  than  in  the  corresponding 
uncompensated  amplifier.  The  input 
conductance  has  some  elements  that 
tend  to  make  it  negative  and  others 
that  tend  to  make  it  positive.  .A 
judicious  combination  of  these  ele¬ 
ments  will  pianluce  practically  zero 
input  conductance  over  most  of  the 
operating  range. 

-All  other  video  amplifiers  are 
limited  in  their  low-fre(iuency  re¬ 
sponse  to  some  extent  by  the 
cathode  bypass  capacitance  u.sed.  In 
the  case  of  cathcsle  compensation, 
the  circuit  behaves  as  though  the 
original  uncompensated  amplifier 
had  infinite  cathode  bypass  capaci- 
ance.  Of  course  the  .screen  bypass 
and  coupling  capacitors  still  have 
the  same  effect  as  they  have  in  any 
circuit. 

There  is  a  possibility  that  the  in¬ 
ti  oduction  of  additional  elements  in 
the  plate  circuit  might  make  the 
linearity  in  the  high-freipiency  re¬ 
gion  comparable  to  that  obtained 
at  middle  frequencies.  This  iiossi- 
bility  has  not  been  investigated  up 
to  the  present  time. 

The  author  wishes  to  acknowl¬ 
edge  the  opportunity  that  he  has 
had  for  discussing  the  problems  in¬ 
volved  in  this  development  with  his 
colleagues  and  especially  with  Pro¬ 
fessor  W.  C.  Osterbroik.  He  would 
also  like  to  thank  the  electrical  engi¬ 
neering  class  of  ’48  of  the  Univers¬ 
ity  of  Cincinnati,  for  the  time  they 
devoted  to  calculations  in  his  behalf 
in  the  early  stages  of  the  project. 
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Portable  High-Voltage 
POWER  SUPPLY 


Vt  eighing  less  than  35  pounds,  thi;?  rrctified-hO-cycIe  unit  provides  euntinuoll^ly  adjusta- 
Ide  voltage  from  0  to  30  kv  at  eurrents  as  high  as  500  ''a.  with  reversible  polarity  and 
approximately  5-pereent  ripple  at  full  load.  Proteetive  eircuits  insure  long  life  of  eompon- 

ents  and  operating  personnel 


Agrowing  need  has  been  felt  in  ByViCTORWOUK 

many  fields  of  research  and  Euginecr 

engineerinjr  for  a  compact,  portable,  ii<  '“  ^:l^ctric  Cori,. 

1  .  L-  1.  1.  ,  If  Vurk.  .V.  V. 

low-current  high-voltage  d-c  power 
supply,  continuously  adjustable 
f  rom  0  to  30,000  volts. 

In  home  television  receivers,  volt-  Where  it  is  desired  to  test  puncture 
ages  up  to  30  kv  are  reipiired  for  strength  on  Hashover  ratings  of  iii- 
the  accelerating  potential  of  the  sulating  materials  or  circuit  com- 
cathode-ray  tube.  In  nuclear  phys-  poiieiits,  considerably  smaller  cur¬ 
ies,  dust  precipitation,  some  fields  rents  are  normally  satisfactory, 
of  medical  testing,  the  new  field  of  A  portable,  reversible-polarity 
xerography',  experimentation  on  power  supply  capable  of  providing 
electrostatic-charge  dissipation  and  these  voltages  and  currents,  employ- 
electrostatic  painting  high  voltages  ing  rectified  60-cycle  power,  has 
at  low  currents  are  needed.  In  most  been  made  feasible  by  the  develop- 
of  these  applications,  the  maximum  ment  of  new  insulating  materials, 
current  drain  required  from  the  new  rectifiers  for  television  appli- 
power  supply  is  1  ma.  Usual  maxi-  cations  and  new  compact  circuit 
mum  current  requirements  are  of  components  with  high-voltage  rat- 
the  order  of  500  microamperes,  ings.  This  article  describes  the  de- 


FIG.  1 — Circuit  diaqram  oi  portable  hiqh-voltaqe  power  tupply.  Switchei  1.  2  and  3 
are  momentary  switchei.  Control  panel  may  be  removed  Irom  power  supply  and 
cabled  at  points  marked  with  x's 


sign  and  construction  of  such  a 
power  supply. 

Desirable  Properties 

Desirable  features  in  a  general- 
Idirpose  high-voltage  power  supply 
include  the  following :  (1)  Continu¬ 
ous  adjustability,  (2)  compactness 
and  light  weight,  (3)  reversible 
high-voltage  polarity  (In  television 
work,  positive  high  voltage  with 
respect  to  ground  is  required,  while 
in  dust  precipitation  work  the  op¬ 
posite  is  often  the  ca.se.  In  many 
nuclear  physics  studies,  both  polari- 
tir^s  are  often  required  during  the 
course  of  a  .series  of  tests),  (4) 
moderately  accurate  output-voltage 
indication,  (5i  safety  to  operating 
personnel  whether  skilled  or  un¬ 
skilled,  (6)  reliability  (wide  mar¬ 
gins  against  component  failure), 

( 7 )  minimum  corona  compatible 
with  general  low  cost  and  compact¬ 
ness  and  (8)  low  ripple  (less  than  5 
percent  being  desirable  for  tele¬ 
vision  and  nuclear  physics  work). 

Available  Circuits 

In  general,  high-voltage  power 
supplies  fall  into  four  common  cate¬ 
gories  :  r-P,  fly-back,  pulsed”,  and 
rectified  60-cycle.  The  fly-back 
type,  when  considered  as  an  inde¬ 
pendent  supply,  becomes  a  pulsed 
power  supply. 

In  planning  the  design  of  a  sup¬ 
ply  incorporating  the  features  listed 
above,  r-f  and  pul.sed  types  were 
discarded  for  several  reasons.  If 
the  supply  is  to  be  continuously  ad¬ 
justable,  the  filaments  of  the  recti¬ 
fiers  cannot  be  energized  from  the 
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Front  view  ol  30  kv  portable  power  supply.  Control  panel  may  Cover-removed  rear  view  oi  power  supply,  sbowinq  physical 
be  removed  and  cabled  to  power  supply  lor  remote  operation  placement  oi  components 

same  source  that  supplies  the  hiv'h-  two  stages  of  low-voltage  rectifica-  weight.s  of  a  60-cps  Ti-kv  trans- 
voltage  power,  as  in  usual  r-f  ami  tion  and  high-frequency  generation  former,  and  a  0.02  uf,  30-kv  poly- 
pulsed  types.  When  filaments  are  found  in  r-f  and  pulsed  types  of  ethylene-dielectric  capacitor, 
so  energized,  the  filament  voltage  supplies.  *1  was  also  in  the  interest  As  to  bulk,  an  r-f  or  pulsed  power 
decreases  with  lowered  output  volt-  of  reliability  through  less  complica-  supply  for  30  kv  requires  more 
age,  reducing  the  cathode’s  emis-  tion  that  separate  r-f  or  pulsed-fila-  stages  of  voltage  multiplication 
sivity :  when  the  cathodes  are  cold  ment  energizing  was  not  considered  than  a  rectified  60-cps  system.  An 
the  output  voltage  varies  greatly  for  use  with  an  r-f  or  pulsed  power  11-kv  rms  transformer  yields  a  peak 
with  small  changes  in  heater  volt-  supply.  voltage  greater  than  15  kv,  produc- 

age.  Finally,  and  oddly  enough,  a  0  to  ing  30  kv  after  doubling.  However, 

Further  disadvantages  of  this  30-kv  rectified  60-cps  supply  is  r-f  and  puLsed  supplies  using  ordi- 
type  of  operation  are  the  long  time  lighter  and  less  bulky  than  an  r-f  narily  available  tubes  and  circuit 
lags  between  successive  equilibrium  or  pulsed  type  of  similar  rating,  components  can  produce  not  much 
states  when  the  output  voltage  is  This  is  so  because  of  the  weight  of  more  than  10  kv  peak  at  the  high- 
changed  slightly  at  low  output  volt-  filter  chokes  and  plate  and  filament  voltage  generator,  requiring  three 
age  and  shortened  rectifier  life  due  transformers.  True,  the  high-volt-  stages  of  multiplication, 
to  high  forward  tube  drops  when  age  r-f  coil  or  pulsing  coil  is  consid-  The  10-kv  value  is  the  limiting 

filament  voltage  is  low  and  nor-  erably  lighter  than  the  high-voltage  factor  on  r-f  power  supplies  because 

mally-rated  currents  are  being  60-cps  transformer,  and  the  high-  of  corona  on  the  high-voltage  coil. 

^  drawn.  Separate  filament-energiz-  voltage  filter  capacitors  are  of  much  Since  a  high-Q  r-f  coil  is  re(uiired 

ing  transformers  must  be  of  the  lower  capacitance,  and  hence  less  in  an  r-f  power  supply,  thin  wire 
low-capacitance  type  in  these  types  weight,  in  the  r-f  or  pul.sed  units,  i.s  used  in  winding  the  high-voltage 
of  supplies,  otherwise  excessive  ca-  However,  these  weight  savings  are  pies.  The  thin  wires  are  sources  of 
fl,  pacitance  loading  of  the  high-volt-  con-iderably  o%’erbalanced  by  the  heavy  corona  above  10  kv. 

age  generator  will  occur.  A  low-ca-  i)late  B-t-  supply  requirements.  In  pulsed  supplies,  the  10-kv 

pacitance  transformer  of  suitable  It  must  be  remembered  that  the  figure  is  determined  by  the  peak 
voltage  rating  is  bulky,  and  if  two  r-f  and  pulsed  power  supplies  are  plate  voltage  rating  of  the  driver 

j  filaments  are  at  high  r-f  voltage  the  inherently  'ow-efficiency  devices;  a  tube'.  .4  6BG6(’i  can  handle  no 

j  capacitance  between  filament  wind-  30-pereent  efficiency  in  conversion  more  than  6  kv  reliably.  By  means 

ings  must  be  low  as  well  as  the  of  B^  to  high  voltage  is  excellent,  of  autotransformer  action  of  the 

capacitance  to  ground.  Such  a  Thus,  for  30  kv  at  500  uia.  an  r-f  or  peaking  coil,  this  can  be  stepped  up, 

transformer  would  be  bulky  and  pulsed  supply  opeiating  at  350  volts  but  analysis'  shows  that  a  step-up 

expensive.  B^  will  recpiire  at  least  150  ma,  much  more  than  50  percent  is  in- 

straightforward  60-cps  recti-  well  filtered.  Such  a  B -i-  supply,  efficient, 

fier  is  less  complicated,  and  hence  with  associated  filament  transform-  Because  of  the  above-mentioned 
more  reliable,  since  it  eliminates  the  ers,  is  heavier  than  the  combined  factors,  60-cycle  power  was  chosen 
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There  are  two  types  of  small 
hlKh-voltaKc  rectifiers  available  for 
such  a  rating.  These  are  the 
1B3  8016.  rate<l  at  40  kv  inverse, 
and  the  1Y2,  rated  at  50  kv  inverse, 
both  of  which  have  a  2-ma  maxi¬ 
mum  average  current  rating.  These 
lectifiers  are  the  size  of  ordinary 
radio  tubes  and  retpiire  very  low 
filament  power  (approximately  1.3 
volts  at  300  ma). 

Figure  3  is  a  photograph  of  .sev¬ 
eral  of  the  high-voltage  components 
that  go  into  the  making  of  the  port¬ 
able  0  to  30-kv  high-voltage  d-c 
power  supply. 

The  development  of  polyethylene 
and  polystyrene  dielectric  materials 
has  resulted  in  enormous  reduction 
of  capacitor  sizes.  A  capacitor 
rated  at  0.02  uf.  30  kv  (Fig.  30 
occuiiies  from  h  to  4  the  volume  of 
capacitors  built  for  power  u.se  ac¬ 
cording  to  pre-war  designs.  The 
development  of  high-dielectric-con- 
stant  materials  has  produced  ce¬ 
ramic  capacitors  of  unbelievable 
ci(mpactness.  as  shown  in  Fig.  31). 
This  latter  type  of  capacitor,  when 
opeiated  well  below  the  manufac¬ 
turer’s  rating,  can  be  relied  upon 
for  long  service. 

For  lightness  and  compactness, 
open-core  transformer  construction 


is  used,  as  shown  in  Fig.  3B.  The 
coil  is  heavily  impregnated  to  mini¬ 
mize  corona  generated  in  the  wind¬ 
ings.  The  thinne.st  wire  that  can 
be  used  .safely  on  automatic  wind¬ 
ing  machines  to  wind  coils  of  this 
size  gives  a  rating  of  approximately 
6  ma.  meaning  that  the  power  rat¬ 
ing  is  not  determined  by  the  cur¬ 
rent-handling  capacity  of  the  trans¬ 
former  but  by  the  emission  of  the 
rectifiers.  Bcdh  the  1B3  8016  and 
the  1Y2  are  rated  at  2-ma  maximum 
average  current. 

Low  filament  voltage  and  current 
re(piirements  led  to  a  special  fila¬ 
ment  transformer  design  shown  in 
p-ig.  3A.  Polyethylene-insulated 
wire,  with  a  dielectric  thickness  of 
1  inch,  was  u.sed.  Six  turns  were 
needed  to  provide  1.3  volts;  the 
wire,  available  as  coaxial  cable 
(with  braid  removed),  can  carry 
300  ma  safely,  and  provides  insula¬ 
tion  for  30  kv  d-c. 


60,000 


30.000 


.NPUT 


30.000 


50.000 


30000 


FIG.  2 — Two  circuits  considered  for  30-kT 
supply.  Doubler  circuit  shown  in  (B)  was 
finally  adopted 


as  the  source  of  the  high  voltage  in 
the  final  design  of  the  portable,  0  to 
30  kv  d-c  reversible-polarity  high- 
voltage  power  supply. 


Finol  Design 

The  complete  circuit  diagram  of 
the  final  design  is  shown  in  P'ig.  1. 
Continuous  adjustability  from  0  to 
30  kv  is  effected  by  u.se  of  a  filament 
transformer  that  energizes  the  rec¬ 
tifiers’  filaments  continuously,  and 
a  X’ariac  by  means  of  which  the  in¬ 
put  voltage  to  the  high-voltage 
transformer  can  be  varied  smoothly 
from  0  to  maximum. 

P'or  compactness  in  a  i)ower  sup¬ 
ply  designed  to  produce  30  kv,  volt¬ 
age  doubling  proves  to  be  extremely 
economical  of  weight  and  space,  as 
well  as  costs.  Figure  2A  shows  a 
half-wave  .single-stage  rectifier  for 
30  kv.  The  peak  voltages  generated 
by,  or  developed  across,  the  various 
components  are  indicated  in  the 
figure.  It  is  seen  that  for  30-kv 
output  the  transformer  must  be 
rated  at  30  kv,  and  the  rectifier  at 
60  kv.  There  is  no  small  rectifier 
available  with  such  a  rating  and  a 
transformer  of  the  re<iuired  rating 
would  be  too  bulky  for  portable 
applications. 

By  use  of  the  half-wave  doubler, 
analyzed  in  some  detail  by  Waide- 
lich‘.  important  reductions  in  com¬ 
ponent  ratings  are  effected.  F'igure 
2B  shows  a  30-kv  power  supply 
utilizing  half-wave  voltage  dou¬ 
bling.  The  maximum  voltage  experi¬ 
enced  by  the  various  components  is 
indicated.  It  is  seen  that  the  trans¬ 
former  and  the  doubler  capacitor 
need  now  be  rated  at  only  15  kv. 
The  two  rectifiers  are  rated  at  3o 
kv  peak  inverse. 


Reversibility 

In  order  to  obtain  reversible 
high-voltage  polarity,  it  was  found 
expedient  to  make  provisions  for 
leversing  the  polarity  of  the  recti¬ 
fiers.  This  is  accomplished  by 
changing  four  connections  from 
the  rectifiers’  plates  and  cathodes 


FIG.  3 — High  Toltaqe  components.  (A)  and  (B)  show  lilameni  and  high-voltage  trans- 
formers.  (C)  is  the  output  capacitor.  (D)  and  (E)  are  ceramic  and  plastic  capacitors 
respectively.  (F)  and  (G)  are  anti  corona  devices,  and  (H).  (I)  and  (K)  are  high  voltaqe 
rectifiers  (types  8013-A.  IY2,  and  1B3/8016) 
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l(»  the  remainder  of  the  circuit,  as 
indicated  in  Fijf.  1.  These  four 
connections  are  hindin>r-post  con¬ 
nections,  and  in  making  the 
changes,  no  solderiiiK  operations 
are  re<iuired.  It  mi^ht  he  added 
luirenthetically  at  this  point  that  in¬ 
correct  connection  of  either  of  the 
two  rectifiers  will  cause  no  harm. 

Keferrinjr  to  Fi>r.  1,  output  volt- 
ajre  indication  is  jriven  hy  means  of 
K  in  .series  with  the  0-15(t-;xa  meter. 
This  comhination  al.so  .serves  as  a 
bleeder  to  ensure  di.schar^e  of  C, 
when  the  hijfh  voltajre  is  deener- 
jrized,  and  there  is  little  or  no 
external  load  on  the  power  supply. 
Switch  SVV,  reverses  the  polarity  of 
the  meter  in  the  circuit  to  corres¬ 
pond  to  the  hijrh-voltaKe  polarity. 

The  multiplier  resistor  R  con¬ 
sists  of  a  ceramic  core  upon  which 
is  deposited  a  spiral  layer  of  con¬ 
ducting'  carhon  composition.  The 
effective  conductin^r  lenjrth  is  sev¬ 
eral  feet,  althoujrh  the  resistor  is 
only  six  inches  lonjr.  This  system 
reduces  the  voltaye  gradient  alonfr 
the  conducting  path,  resiiltinjr  in  a 
resistor  of  adequate  linearity  and 
stability.  A  wire-wound  resistor  of 
the  re(|uired  resistance  (over  100 
megohms)  would  be  prohibitively 
costly  and  bulky. 

Safety 

F'or  safety  to  oiK-ratinjr  personnel 
and  to  equipment  under  test,  re¬ 
sistor  R  is  incorporated  into  the 
output  circuit  to  limit  the  current 
supiilied  by  capacitor  This  re¬ 
sistor  limits  the  initial  current  to 
a  value  i  SO  m.i  at  SO  kv)  well  below 
any  hazardou-  current  as  reported 
by  Dalziel.  ensurinjr  complete 
safety  to  oiieratinir  personnel. 

The  initial  surKe  of  current  de¬ 
cays  at  a  rate  determined  mainly  by 
the  time  constant  of  dischar>rinK 
through  R  and  the  load  resistance. 
For  a  s.nort  circuit,  the  time  con¬ 
stant  is  aiiproximately  0.02  second. 

The  steady-state  short-circuit 
current,  with  the  output  control  .set 
for  maximum  voltajre.  is  limited  by 
the  inherent  internal  resistance  of 
the  doubler  circuit,  and  by  the  hiy'h 
forward  tube  drop  in  the  rectifiers 
at  currents  above  rated  values,  to 
less  than  10  ma.  This  current  is 
below  the  let  tro  current  value  re¬ 
ported  l>y  Dalziel  and  can  therefore 
be  considered  a  safe  value. 


Safety  requires  not  only  that  the 
short-circuit  current  be  limited, 
but  that  hijfh  voltatte  cannot  be 
turned  on  accidentally.  To  this 
end,  the  pushbutton-relay  combina¬ 
tion  shown  in  Fijr.  1  is  used. 

UepressiiiK  SW,  enerjrizes  the 
V'ariac,  and  therefore  the  high  volt- 
a^e.  When  this  button  is  released, 
the  hijfh  voltage  is  automatically 
turned  off.  If  it  is  desired  to  have 
the  high  voltage  on  continuously, 
then  SIV,  must  be  depres.sed  as  well 
as  Sir..,  The  relay  is  then  ener- 


FIG.  4  Requlation  curves  lor  power  sup 
ply  at  several  dillerent  Variac  settings 


gized,  closing  the  normally-open 
contacts  which  shunts  out  the  push¬ 
buttons,  permitting  the  buttons  to 
be  released.  The  two  pushbuttons 
Sir  and  Sir  are  widely  separated 
on  the  control  panel,  necessitating 
very  deliberate  action  on  the  part 
of  the  operator  to  energize  the  high 
voltage  continuously. 

The  high  voltage,  when  locked  in, 
is  deenergized  by  depressing  the 
norma'ly-closed  pushbutton  Sir  . 

This  pushbutt(>n-relay  combina¬ 
tion  has  the  advantage  that  high 
voltage  will  not  reappear  in  ca.se 
of  temporary  line-voltage  failure, 
and  it  also  prevents  accidental 
simultaneous  application  of  high- 
voltage  and  filament  power,  a  pro¬ 
cedure  that  is  detrimental  to  the 
life  of  the  rectifiers. 

The  shielded  output  lead  intro¬ 
duces  a  stray  capacitance  of  the 
order  of  several  dozen  wjif  beyond 


the  protective  resistor  R^  How¬ 
ever,  this  stray  capacitance  dis¬ 
charges  quickly,  the  main  short- 
circuit  surge  being  determined  by 
C,  and  R;. 

Reliability  and  Long  Life 

To  insure  reliability,  all  of  the 
high-voltage  circuit  components  ar<“ 
tested  at  rated  voltage  plus  one  kv 
(except  for  the  rectifiers)  and  are 
operated,  wherever  economical,  be¬ 
low  rated  voltage. 

The  high-voltage  transformer, 
rated  at  117  11, .500  volts,  would 
produce  approximately  .12.6  kv  at 
no  load.  .Actually,  there  is  always 
the  output  kilovoltmeter  load  on  the 
power  supply,  so  that  at  117  volts 
input,  with  the  output  control  wide 
open,  slightly  over  31  kv  are  ob¬ 
tained. 

The  doubler  capacitor  C  is  rated 
at  20  kv.  At  wide  open  conditions, 
the  stre.ss  acro.ss  it  .should  be  no 
more  than  17  kv,  leaving  a  rea.son- 
able  design  margin.  The  rectifiers 
each  Ijear  a  peak  inverse  voltage 
equal  to  the  outpu'  voltage,  or  about 
33  kv.  Although  the  1B3  8016  is 
rated  at  40  kv  inverse,  the  writer’s 
experience  indicates  that  at  present 
no  tube  manufacturer  makes  a 
1B3  8016  with  a  40-kv  rating  valid 
at  60  cycles.  The  rating  may  be 
satisfactory  at  r-f  frequencies,  but 
at  60  cycles  the  tube  cannot  be  re¬ 
lied  upon  to  take  voltages  even  as 
high  or  30  kv  continuously.  The 
IY2,  though  considerably  more 
fragile  than  the  1B3  8016,  has 
stood  up  to  its  full  .50-kv  inverse 
rating  at  60  cycles,  and  is  therefore 
used. 

The  output  capacitor  C.  is  the 
most  expensive  individual  com¬ 
ponent  in  the  power  supply,  and, 
since  cost  goes  up  very  rapidly  with 
voltage  rating,  is  rated  very  closely. 
The  d-c  oi)erating-voltage  rating 
of  the  capacitor  is  30  kv;  the  unit  is 
subjected  to  a  .3.5-kv  test  by  the 
capacitor  manufacturer,  and  to  32 
kv  upon  receipt  by  the  power  sup- 
I)ly  manufacturer.  To  date,  over 
100  such  capacitors  have  been  used 
without  a  single  reported  case  of 
failure,  after  the  capacitor’s  havin.g 
withstood  acceptance  tests. 

Resistor  /^,  is  capable  of  with¬ 
standing  sudden  surges  of  high 
voltage,  up  to  3.5  kv,  without  flash¬ 
ing  over.  Such  surges  occur  when 
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the  output  is  set  for  high  voltage, 
and  there  is  a  short  circuit  or  flash- 
over  in  the  external  load. 

Resi.stor  R  is  rated  at  40  kv  by 
the  manufacturer.  It  has  been 
found  that  these  are  linear  up  to 
about  30  kv,  permitting  an  initial 
full-scale  meter  indication  accuracy 
of  about  3  percent.  The  resistor 
warms  up  perceptibly,  introducing 
an  error  as  large  as  2  percent  above 
30  kv.  This  is  compensated  for  by 
calibrating  each  meter  to  read 
slightly  low  when  cold.  The  reading 
is  then  slightly  high  when  warm. 
(The  resistors  have  negative  tem¬ 
perature  and  voltage  coefficients.) 

Resistor  R,  is  included  to  lengthen 
tube  life  by  limiting  capacitor¬ 
charging  current  surges  when  the 
output  control  is  set  for  high  volt¬ 
age,  and  power  is  suddenly  turned 
on. 

Corona 

To  minimize  corona,  sharp  points 
at  high  voltage  are  avoided.  Where 
sharp  points  are  unavoidable,  these 
regions  are  surrounded  by  anti¬ 
corona  shields  This  is  particularly 
the  case  around  the  rectifiers’ 
cathodes. 

Where  other  connections  are  made 
at  high  voltage,  rounded  brass  caps 
are  used.  These  are  employed  on 
the  two  capacitors,  and  can  be  seen 
in  Fig.  3G.  All  30-kv  points  are 
kept  at  least  one  inch  from  the  near¬ 
est  ground  through  air,  or  two 
inches  if  flashover  can  occur  across 
a  surface. 

Resistors  R.  and  R  are  wax- 
dipped  to  minimize  corona  from  the 
sharp  edges  of  the  conducting  mate¬ 
rial.  This  wax  coating  also  prevents 
minor  knocks  from  chipping  the 
thin  conducting  deposit  on  the 
ceramic  form  and  developing  an 
open  circuit  in  the  resistor. 

Regulation 

Although  good  regulation  is 
usually  desirable  in  any  power 
supply,  it  is  not  attained  readily  in 
this  type  of  high-voltage-generat¬ 
ing  circuit  without  increasing  the 
weight,  size  and  circuit  complexity 
considerably.  Since  in  many  general 
laboratory  and  test  applications  of 
the  power  supply,  such  as  voltage- 
breakdown  testing,  cathode-ray- 
tube  life  testing,  and  dust  pre¬ 
cipitation,  good  regulation  is  not 


necessary,  no  automatic  regulation 
was  incorporated  into  the  unit. 

The  regulation  of  the  power 
supply  is  indicated  in  Fig.  4.  The 
load  lines  for  various  fixed  Variac 
positions  are  shown.  It  can  be  seen 
from  line  A,  the  curve  for  maximum 
Variac  .setting  with  a  1  to  1  Variac 
ratio,  that  at  no  load  slightly  over 
30  kv  are  available.  If  the  Variac  is 
set  to  give  135  volts  output,  then 
the  load  line  is  B,  and  over  500  u.a 
are  available  at  30  kv,  or  1  ma  at 
about  27  kv.  Due  to  the  fact  that 
the  output  capacitor  C,  is  rated 
closely  at  30  kv,  the  curve  B  is  not 
extended  above  the  30-kv  line;  curve 
B  indicates  use  of  the  power  supply 
to  yield  relatively  heavy  currents  in 
the  20  to  30-kv  range,  and  not  u.se  to 
provide  more  than  30  kv. 

From  Fig.  4  it  is  further  seen 
that  the  output  voltage  drops  off 
linearly  with  load  current  for  fixed 
Variac  settings.  The  rate  of  ter¬ 
minal-voltage  drop-off  is,  as  theo¬ 
retical  considerations  indicate,  in¬ 
dependent  of  the  input  voltage — 
that  is,  the  load  lines  are  all  parallel, 
meaniig  that  the  internal  re¬ 
sistance  of  the  power  suppl,'^  is  in¬ 
dependent  of  the  input  voltage  and 
load  resistance.  From  the  slope  of 
the  lines,  it  can  readily  be  calculated 
that  the  internal  resistance  is  ap¬ 
proximately  8  megohms. 

Extrapolation  of  the  load  line  A 
indicates  that  the  steady-state 
short-circuit  current  should  be  4 
ma.  Measurements  reveal  this  to  be 
the  case.  As  previously  di.scussed, 
this  value  is  well  below  the  let-go 
value  of  current. 

•Actual  ripple  measurements, 
made  under  typical  operating  con¬ 
ditions,  show  close  adherence  to  the 
ripple  values  as  calculated  by  stand¬ 
ard  methods  for  the  type  of  filter 
u.sed. 

The  minimum  ripple  percentage 
is  about  0.4  percent,  due  to  the 
constant  presence  of  the  voltmeter 
load  represented  by  R,  in  Fig.  1. 

.As  typical  values,  the  ripple  pres¬ 
ent  when  the  power  supply  is  used 
on  a  projection  television  tube  re- 
Muiring  300  aa  at  25  kv,  or  a  load  of 
83  megohms,  is  1.2  percent.  This  is 
satisfactory  for  all  normal  projec¬ 
tion  television  applications.  For  a 
direct-viewing  tube  of  7  kv  and 
400  ;xa.  or  a  load  of  17.5  megohms, 
the  ripple  is  approximately  5  per¬ 
cent:  this  is  just  about  the  limit  of 


acceptability  for  high-quality  pic¬ 
ture  appearance.  It  is  very  good  for 
routine  test  purposes. 

Additional  Features 

In  order  to  make  the  power 
supply  quite  flexible  and  useful  for 
many  applications,  several  features 
are  included  in  the  control  circuits 
that  are  not  ordinarily  associated 
with  a  high-voltage  power  supply. 

In  many  applications,  it  is  de¬ 
sired  to  control  the  high  voltage  re¬ 
motely.  Therefore,  the  control  panel 
has  been  made  removable  by  means 
of  a  cable  connector  set.  The  points 
in  the  wires  where  the  various 
breaks  occur  are  indicated  by  X’s  in 
the  diagram.  The  fuse,  switches, 
pilot  lights,  pushbuttons,  relay, 
Variac  and  meters  are  located  on 
the  control  panel.  All  other  com¬ 
ponents  are  located  either  in  or  on 
the  cabinet  that  houses  the  high- 
voltage  components. 

Since  some  corona  is  present  in 
the  secondary  side  of  the  high-volt¬ 
age  transformer,  a  small  amount  of 
r-f  noise  is  fed  back  into  the  mains. 
To  minimi;,e  the  r-f  effects,  two  ca¬ 
pacitors,  r,  and  r.  I  Fig.  1)  are  em¬ 
ployed  as  a  high-frequency  filter.  At 
maximum  output  vo'tage.  the  r-f 
radiated  away  and  fed  back  into  the 
mains  does  not  affect  reception  on  a 
radio  plugged  into  a  utility  socket 
on  the  control  panel. 

The  entire  unit  is  16  inches  wide 
X  16  inches  high  x  8  inches  deep  and 
is  provided  with  a  suitable  carrying 
handle.  Total  weight  is  35  pounds. 

Because  of  the  wide  variation  of 
types  of  connector  used  for  dif¬ 
ferent  applications  at  high  voltage, 
no  special  attempt  has  been  made  to 
provide  a  high-voltage  connector  of 
particular  design.  Instead,  a  large- 
size  battery  clip  with  rubber  shield 
is  provided.  This  proves  satisfac¬ 
tory  for  all  applications  except 
those  in  which  corona  must  be  re¬ 
duced  to  a  minimum. 
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Miniature  Tube  Socket 


Bayonet  shield  base  when 
shielding  of  tube  is  neces¬ 
sary. 


Three  lengths  of  shield 
cans  are  available; 

No.  8660,  height  1H" 

No.  8661,  height  1%" 

No.  16G12564, 

height,  2’4" 


r' 

s 

A  joint  development  of^JRIE  RESISTOR  CORP. 
and  CINCH  MANUFACTURING  CORPORATION 


With  built-in  Ceramic  Condensers,  Plexicon 
Tube  Sockets  provide  the  most  effective  method 
of  by-passing  .  .  .  with  condenser  close  to 
tube  element  providing  shortest  path  to  ground. 
Capacity  up  to  1 ,000  AAMF  —  any  tube  element 
may  be  coupled  or  by-passed  as  desired. 

Any  or  all  terminals  of  this  socket  may  be  by¬ 
passed  to  ground  or  coupled. 

Also  available  in  Octal,  Loktal  and  Noval  type 
sockets. 


Mounting  Strap,  EXP  8556 


Thi«  »ch«mQttc  diogrom  »Kow« 
fh«  bptic  dviign  principU.  Tht 
»ilv«r*d  c*romk  condtn»«rt  or* 
shewn  in  y«llew.  Not*  thet  th* 
cend*n**r  cempl«t*ly  surreundi 
th*  tub*  pin,  ond  thet  sp*<ielly 
designed  tub*  prong  terminals 
or*  used. 


Erie  Ceramic  Condensers 


Write  for  detailed  infor¬ 
mation,  and  in  ordering 
specify  capacities  required 
and  position  of  condensers. 


AVAILABLE  AT  LEADING  ELECTRONIC  JOBBERS  ...  everywhere 

CINCH  MANUFACTURING  CORPORATION 


1026  SOUTH  HOMAN  AVENUE  CHICAGO  24,  ILLINOIS 

*'ibsidiary  ef  United-Corr  Fostener  Corporation  •  Cambridge  42,  Massachusetts 


ATTENUATION 

Between  Paraboloid  Antennas 


Ant  (liaim'ters.  distance  ainl  waveleiifith  fifinres  are  simply  converted  to  fiain 
and  loss  in  dh  with  the  table.  Aljjehraic  addition  slious  attenuation 


HE  TABLE  provides  a  con- 

By  E. 

DYKE 

48 

33.6 

JL  venient  means  of  calculatin^r 

^’ommunicafiou  aud  Kit  ctroiiirf<  JUv. 

50 

34 

line-of-sight  space  attenuation 

Mtdoroi 

(’hicfiff 

'll  JitC. 
o,  ill 

60 

3.5.6 

l)et\veen  two  paraboloid  anten¬ 

70 

36.9 

nas,  but  can  be  used  for  other 

72 

37.2 

shapes  and  designs  if  the  effec¬ 

Physical 

Gain  or 

80 

38.1 

tive  diameter  is  utilized. 

Quantities 

Loss  in  Db 

90 

39.1 

The  left-hand  column  repre¬ 

- 

100 

40 

sents  the  physical  quantities 

0.1 

-20.0 

120 

41.6 

shown  in  the  figure  and  listed 

0.5 

-  6.0 

140 

42.9 

below.  The  corresponding  right- 

1.0 

0.0 

160 

44.1 

hand  numerals  are  equivalent 

2 

-t-  6.0 

180 

4.5.1 

decibel  values.  The  table  can  be 

3 

4  9.5 

200 

46.0 

extended  since  the  right  column 

4 

12.0 

250 

48.0 

is  20  logic  of  the  left  column. 

5 

14.0 

300 

49.5 

Equation  1  shows  the  algebraic 

6 

15.6 

400 

52.0 

signs  to  be  applied  to  the  db 

7 

16.9 

500 

54.0 

values.  The  IKi-db  constant  is  a 

8 

18.0 

value  representative  of  good  de¬ 

9 

19.1 

Example; 

sign  practice. 

10 

20.0 

Factor 

Dimension 

Db 

12 

21.6 

Space  attenuation,  P,/Pi  =  —93 

14 

22.9 

Constant 

_ 

-93 

—  S  — /.  ;  7), +D,  decibels  (1) 

If) 

24.0 

Distance  (S) 

50  miles  - 

-.34 

18 

25.1 

Wavelength  (/.) 

4.5  cm 

.  13 

When  I)  is  antenna  diameter  in 

20 

26.0 

Rec  ant.  (77,) 

40  in. 

‘  .32 

inches 

22 

26.8 

Trans  ant.  (7>,) 

40  in. 

.32 

S  is  separation  between 

24 

27.6 

Attenuation 

- 

-76 

antennas  in  miles 

26 

28.3 

Received  power 

Pr  can  be 

ob- 

),  is  wavelength  in  centi¬ 

30 

29.5 

tained  in  dbm 

by  adding 

the 

meters 

35 

30.9 

value  of  transmitted  power 

P, 

P  is  power  received 

40 

32.0 

in  dbm  to  the 

db  value  of 

the 

/’,  is  power  transmitted 

45 

33.1 

attenuation. 
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Use  a  Switch 
Worthy  of 
Your  Design 

There  is  no 
substitute  for 
MALLORY 
Quality 
Switches  / 


M  allorv  HS  swilclu's  are  designed  l<>  give  vou  evervltiing  vou  want — tnaxinuiiu 
eHieieiit  service,  substantial  eniistruetion,  preeisimi  manufacture.  Mallory 
switches  are  constructed  with  cam  and  hall  type  index  assemhiv,  or  with  positive 
indexing  hill-and-valley  double  roller  type  index  assembly.  Note  these  many 
features  of  the  Mallory  HS  series  which  make  their  depemlahility  and  (jualily 
known  wherever  switi  hes  are  used.  These  advantages  are  of  extreme  importance 
in  television  and  high-fre(|uency  applications  where  stability  is  essential. 

•  Insulation  (d  high-grade,  low-loss  laminate<l  phenolic. 

•  rerminals  and  contacts  of  sp<‘ciul  Mallory  spring  alloy,  heavilv  silver- 
plateil  to  insure  long  life  at  low  contact  resistance. 

•  Terminals  held  securely  by  exclusive  Mallory  two-point  fastening — 
heavy  staples  prevent  loosening  or  twi^ting. 

•  Double  wiping  action  on  contacts  with  an  inherent  flexing  feature — 

insures  . . I  electrical  contact  with  the  rotor  shoes  throughout  rotation. 

•  Six  rotor  supjMirts  on  the  stator — insure  accurate  alignment. 

•  Hrass  rotor  shoes,  heavily  silver-|)lated — insure  low  contact  resi>tance, 

•  .'MI  shoes  held  flat  and  securely  to  phenolie  rotor  by  rivets — prevents 
stubbing — insures  smooth  rotation — minimum  of  noisi'  in  vriticnl  cimiils. 

The  Mallory  KS  series  eonsists  of  KS-.'fO,  KS-40,  KS-.^O,  KSA-.'d),  atui  KSA-()<). 


ENGINEERING  DATA  SHEETS 

S(‘ihI  for  tht*  Miitlor% 

l>ula  SIkm'Ia  oii  llir  liS 
MTirs.  'riirv  rontaiii  roinplt'lt* 
^IH^i'ilMalioiis  for  a^aitahlt*  I'ir* 
riiit  roiiiliinatioiiH  ^illi 
li>r  leriiiitial  UM-alions. 
hioiial  tlraHin^H  —  everythin;; 
tli«‘  rii^itit'rr  iit'eils. 

SPECIFICATION  SHEETS 

S|M*<'irM*ation  for  all  l{S 

ilt'hes  lia\f*  al!M>  pr«*« 

pared.  I'liesi*  j*hee|j4  are  printed 
on  thin  paper  to  permit 
Idiiepriiilin;:.  I'he  t^eetiimal 
drauin;!!*  indicate  !»tandard  and 
optional  tliinen>ion>  make  it 
eai«v  for  \4Mi  Ut  onler  pro* 
diM'titm  sampler-  built  to  \our 
re<piiremenli4. 


Precision  Electronic  Ports— Switches,  Controls,  Resistors 


P.  R,  MALLORY  &  CO.,  Inc.,  INDIANAPOLIS  6,  INDIANA 


SERVING  INDUSTRY  WITH 

Capacitors  Rectifiers 

Cantacts  Switches 

Controls  Vibrators 

Power  Supplies 
Resistance  Welding  Materials 
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IIS 


TUBES  AT  WORK 

Including  INDUSTRIAL  CONTROL 

Edited  by  VIN  ZELUFF 


Electronic  Instruments  in  Large  Aircraft .... 

Reduced  Ignition  Interference . 

Making  Oil  from  Coal . 

Compact  Microwave  Signal  Generator . 

Generator  Regulation  by  Saturable  Reactors 


Iiisiriiiiieiits  In  l..urg(‘  .4inTafl 

Bv  Joseph  .\lbin 

.\t  ir  York,  JS’.  Y. 


The  aieompiinyinjf  photographs 
show  several  examples  of  the  result- 
irear  for  testiiiK  the  hijrhl.v  eom- 
plex  l)('-t;  instruments.  The  larjre 
photo^rraph  shows  a  test  heneh 
setup  which  allows  rapid  and  de¬ 
pendable  checkinjr  of  the  A-12  auto¬ 
matic  pilot.  It  includes  a  complete 
operatiny'  system  of  all  the  units  of 
the  A-12  comparable  to  the  system 
which  is  installed  in  the  I)t’-6’s. 
Through  the  u.se  of  this  test  ana¬ 
lyzer  and  the  substitution  of  (pies- 
tionable  components  in  the  mockup, 
defective  units  may  be  detected  and 
isolated.  Ship  wirinjr  systems  are 
duplicated  in  the  cabinet  beneath 
the  shelf. 

The  horizon  test  stand  is  used 
principally  for  aliKninK  the  hori¬ 
zon-rotor  axis  to  the  true  vertical 
position.  The  microscope  is  so  de- 
sijrned  that  a  deviation  of  15 
minutes  is  easily  discernible  and  a 


In  the  days  when  the  still-popular 
l)('-:5  was  the  ruler  of  the  com¬ 
mercial  airways,  and  later,  when  its 
bijr  brother,  the  lK'-4  took  over  on 
some  of  the  longer  runs,  the  instru¬ 
ment  maintenance  problem  was  one 
chiefly  of  mechanics,  pneumatics 
and  hydi'aulics.  Lately,  however, 
the  popularity  of  the  l)C-6  with  its 
l)reponderance  of  electronic  instru¬ 
ments  has  cau.sed  a  noticeable 
change  in  the  maintenance  scene. 

The  American  Airlines  mainte¬ 
nance  depot  at  Tulsa,  Oklahoma, 
which  had  been  fully  e(iuii)ped,  both 
in  eiiuipment  and  personnel,  for 
servicing  DC-IVs  and  DC-4's,  found 
itself  lacking  in  the  ability  to  repair 
and  maintain  the  numerous  elec¬ 
tronic  instruments  in  the  Dt’-6’s.  A 
completely  new  air-conditioned  elec¬ 
tronic  laboratory  has  been  installed 
and  manned,  chiefly  by  former  radio 
personr^el. 


Strobotac  and  microscope  citow  visuat 
afignment  of  horizon  rotor  tor  angufar  accu¬ 
racies  of  IS  minutes 


difference  of  as  little  as  1  degree 
exceeds  the  field  of  view  of  the  mi- 
cro.scope;  that  is,  no  image  of  the 
roto  shaft  is  seen  in  the  microscope 
when  the  deviation  exceeds  1 
degree. 

The  third  photograph  shows  the 
cabin  pressurization  instrument 
test  panel  which  is  comiilete  with 
pressure  lines,  vibrators  and  elec¬ 
trical  cttnnectors  so  that  any  mtil- 
ftinctioning  unit  can  be  detecteil 
immediately  upon  test.  Through 
the  manipulation  of  the  various 


Test  setup  lor  checking  the  A-12  automatic  pilot.  Questionable  components  are  plugged 
into  this  complete  test-bench  irersion.  and  malfuncrioning  units  can  be  Isolated 


Test  setup  for  checking  operation  of  cabin 
pressurization  instruments  and  gages 
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Kester  is  constantly  developing  new  and  better  flux- 
core  solders.  At  present  there  are  over  100.000  types 
and  sizes,  each  designed  to  do  a  certain  job  in  the 
most  efficient  manner. 

Take  advantage  of  Kester 's  highly  specialized  Tech¬ 
nical  Service.  Call  in  a  Kester  technical  engineer 
today  and  let  him  specify  the  solder  that  will  enable 
you  to  do  your  soldering  faster  and  better. 


SPfanflaifl  in  f/ie 


I’r»-vi<ui>  til  the  late  war.  niaiiv  of  the  larj:- 
e>t  U'ern  iii  -uhler  iiiaintaiiieil  scIuhiIs  M 
teaeh  their  eTiiphivee-.  tlie  art  nf  Mihleriiitt. 
Due  to  the  tireat  need  of  material  iluriiiK 
the  war  ami  the  itreat  rii'h  tu  Ik'  tir^t  im  the 
market  in  the  im-t-war  year>.  iimeh  of  this 
ediieatioiial  work  has  la-eii  liU'hed  into  tlie 
haekKround.  .Xs  a  result,  on  many  iiriMlue- 
tion  solderini'  lines,  many  ilifferent  tevh- 
niiines  have  tx-eii  develojied.  The  laek  of  a 
thorough  nnderstandiiiK  of  niakiiiK  an  cth- 
eieiit  soldereil  joint  has  resulted  in  the 
waste  of  hii!h-iirieed  time  and  valnahle 
materials.  Most  solder  users  understand 
the  eorreet  methml  of  makiiiK  a  solder  joint, 
hnt  iierhaiis  a  brief  resume  of  the  essential 
imints  may  hrini;  to  mind  some  foritotten 
teehniiiue  and  further  the  eaiise  of  a  well- 
made.  eflieient  solderini;  oiK-ratioii. 

1.  .\  SOI. D1  KIND  IKON  OK  SIT  IT 
tTKNT  111  AT  l  AKAt  ITV  to  ra|i- 
idly  heat  the  metal  Ix-ini:  soldered  to  a 
temiieratnre  sulVieient  to  melt  the  solder. 

\  (  l.K.AN  IKON  TTK.  WTT.l. 

TTNNh'.D  Keep  a  ray  handy  to  the 
solderini;  o|H  ralion  so  that  the  iron  may 
freipiently  Ik-  wilK-d  elean  of  the  hnrnt 
tiarticles  of  the  solderini;  this. 

.1.  fSK  TMK  MT.I.  1  \(  K  OK  TMK. 
1K()N  Til’,  not  just  the  tsiint.  This  will 
assist  in  transinittmi;  the  heat  more 
raiiidlv. 

4  KOTATK  TMK.  IKON  TH*.  .Solderini; 
irons  have  many  sides.  I'se  them.  This 
will  inerease  the  life  ,,f  ynur  till  Ix-tween 

dressings. 

.A  rSK  T  MK.  KKOl’KK  AMoCNT  OK 
IT.I  X  KOK  VOI  K  OIM-KATION 

Tiki  inueh  llnx  results  in  spre.adini; 
solder  and  ilnx  oyer  the  adjacent  area 
and  makes  a  had-liKikim;  joint.  Too  little 
Ilnx  will  result  in  an  inelTuient.  isKirly- 
siildered  joint. 

(y  IT.rX-K(  IKK  S(  II.DK.K  should  always 
Ik-  applied  to  the  exact  jnnetinn  of  the 
tnetal  and  the  solderini;  iron.  I-Tux  core 
solder  applied  hiyh  up  on  the  iron  will 
result  in  the  dissipation  of  all  or  iiart  of 
the  tlnx  iM-fore  it  reaches  the  metal  to  Ik- 
soldi  red. 

l-'inally,  an  elVuient  solder  operation  re 
nnires  (T.l- ANT  I NT-.SS  IIKAT  TMK 
TKOl'KK  >oi.l)|K  TMK.  I’KOl'K.K 
KMX. 

l.ll'K.S  IToN  :  WTial  is  the  smallest  diam 
eter  llnx-eore  solder  made? 

\  N  S  \\T'.  K  :  Ke-ter  Solder  I'ompany 
makes  a  Ilnx  Core  solder 
that  is  IHW.x"  I  eiuht  and 
one-half  thousandths)  in 
diameter.  Mowever.  i;ener- 
ally  siK-akini;.  the  suialh-st 
made  for  practical  use  i- 
.011"  teleyen  thons.andths). 
produced  liy  Ki-'ter  .Solder 
I'ompany  as  a  regular  item 
'  Solderimr  Tips"  will  he  pleased  to  answer 
all  imiuiries  iurlainini;  to  snider,  solderini; 
tlnxes.  and  solderitm  teehniipie.  MereK 
address  "Solderim;  Tills".  Kester  .Solder 
t  o..  4314  Wriehtwood  .\yc..  (  hicaito  .10  111 


Taclinical  Manual 

S«nd  tor  Kotttr't  now  28-pogo 
monuol.  "SOlDER  ond  Soldor¬ 
ing  TocKniquo"  .  .  .  o  comploto 
onqiytis  ot  tho  opplicotion  and 
proporlioi  ot  lotl  foldor  olloyt 
ond  soldoring  tluxot 


.  .  .  NOW  AVAILABLE  ...  The  New  Man 
ual — "SOLDER  and  Soldering  Technique"! 


KESTER  SOLDER 
COMPANY 


Send  lor  this  coniiilete  analysis  of  the  proii 
ertii-s  of  soft  solder  alloys  .-md  solderini; 
Iluxes  ...  a  comprehensiye  reference  IkkiL 
that  von  will  want  to  retain.  It’s  yours  for 
the  askinc  .  .  .  reiptest  it  NOW 


4204  Wrightwood  Avenue,  Chicago  39,  Illinois 

Factories  Alio  At 

Nowork,  Now  Jersey  •  Bronttord,  Canada 


f.XDVK.KTfSl-MKNT) 
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THE  FRO^T  COVER 


CONTAINING  11  tubes,  80  resistors  and  23  capacitors,  the  decade 
rinir  counter  counts  pulses  at  a  random  rate  or  in  a  continuous 
train  of  rates  from  0  to  5,000  per  second  and  holds  the  count 
invlefinitely  or  until  the  power  is  turned  off  or  a  tube  fails. 

The  basic  operation  of  three  typical  countintr  tubes  is  illustrated 
in  the  accompanying  diagram.  The  resistor  network  composed  of 
and  A’,  is  a  voltatre  divider  which  places  the  cathode  voltajre 
to  tubes  R  and  C  at  about  —4  volts  and  puts  the  prid  voltage  of 
tube  (’  at  about  —38  volts.  Assume  that  tube  .4  is  conducting  and 
the  current  throuKh  the  tube  and  the  resistor  R,  are  such  that  the 
cathode  of  tube  .4  is  at  about  positive  37  volts.  Voltage  divider 
RM,  in  the  circuit  of  tube  .4  then  places  the  prid  of  tube  B  at  —13 
volts.  The  bias  becomes  —34  volts  foi  tube  C,  but  is  only  —9  volts 
for  tube  B.  Since  the  pul.se  input  line  is  connected  to  all  the  prids, 
each  tube  prid  will  receive  the  same  pul.se,  but  tube  B  will  be  fired 
by  a  much  lower  pulse  than  tube  C,  say  a  pul.se  of  15  volts  positive. 
This  still  leaves  a  considerable  marpin  of  safety  so  that  tube  C  is 
still  biased  to  about  —34  f  15  =  —19  volts. 

After  tube  .4  has  been  conductinp  for  a  few  microseconds,  capac¬ 
itor  Cl  is  charped  to  the  cathode  potential  or  —37  volts.  When  tube 
B  fires,  an  additional  current  flows  throuph  the  common  plate 
resistor  R  and  this  causes  a  sudden  drop  in  anode  voltape,  but  the 
capacitor  tends  to  hold  the  cathode  at  —37  volts.  This  allows  the 
anode  voltape  to  drop  below  the  critical  value  lonp  enouph  .so  that 
conduction  stops,  thus  permittinp  the  prid  to  repain  control.  The 
count  has  now  advanced  from  tube  A  to  tube  B  and  continues 
through  the  tubes  until  tube  9  is  conductinp.  The  circuit  for  this 
tube  is  shown  in  the  small  diapram. 

When  tube  9  is  conductinp,  it  sets  up  the  bias  or  primes  both  the 
0  tube  and  the  transfer  tube  in  exactly  the  same  fashion  as  before. 
W'hen  the  next  or  10th  pulse  comes  alonp  the  0  tube  and  the  transfer 
tube  will  both  conduct  for  a  few  microseconds  and  then  po  out 
because  R,  i-  R,  is  quite  hiph.  A  pulse  is  thus  sent  throuph  the  out¬ 
put  to  the  next  decade. 

When  the  equipment  is  turned  on 
and  before  any  pulses  are  applied 
the  voltape  is  removed  momentarily 
from  the  line  marked  II.  This  re¬ 
moves  the  bias  from  the  0  tube  and 
puts  zero  bias  on  the  tube,  and  thus 
the  tube  fires. 

The  pulse  heipht  may  be  l»etwfen 
15  and  25  volts.  The  rise  time  of 
the  pulse  can  be  rather  slow 
compared  to  many  other  modern 
counters. 


controls,  actual  atmospheric  condi¬ 
tions  at  various  altitudes  can  be  ap¬ 
plied  to  the  pressure  instruments 
for  checking. 

Other  electronic  test  gear  in¬ 
cludes  a  unit  which  introduces  an 
artificial  signal  into  the  C-2  pyro- 
syn  compass  .system  amplifier  for 
the  purpose  of  checking  the  result¬ 
ing  output.  .Another  setup  is  pro¬ 
vided  for  checking  the  operation  of 
fuel  quantity  pages  used  on  DC-fi’s 
and  Convairs. 


Reduced  Ignition 
Inlerference 

Relief  for  communications  .services 
that  suffer  from  ignition  interfer¬ 
ence  is  promi.sed  by  the  future  u.se 
of  resistor-type  spark  plugs  on 
automobiles. 

Until  recently,  the  opinion  has 
prevailed  that  resistor-type  plugs 
required  increaseil  voltape  over  that 
used  by  non-resistor  plugs  of  iden¬ 
tical  design  when  set  at  the  same 
pap  settings,  and  the  opinion  has 
been  expressed  that  resistor  plugs 
would  adversely  affect  starting  and 
road  load  fuel  economy.  Investiga¬ 
tions  have  .shown  that  resistor  plugs 
with  values  up  to  20,000  ohms  have 
no  practical  effect  upon  starting  and 
require  no  increase  in  secondary 
voltape  over  those  of  non-resistor 
plugs  of  Identical  design  when  used 
with  the  same  pap  setting. 

An  in%'estipation  was  undertaken 
by  engineers  of  the  Electric  Auto- 
I.ite  Co.  to  analyze  the  possibilities 
of  wider  initial  pap  settings. 

It  has  been  found  that  wider  pap 
settings,  when  used  in  conjunction 
with  resistors  and  an  ignition  coil 
having  improved  wave  front  char¬ 
acteristics  can  bring  about  in¬ 
creased  effectiveness  of  the  spark 
di.scharpe  and  initiate  combustion 
throuph  a  wider  band  of  complex 
and  variable  factors. 

A  spark  or  a  spark  followed  by  an 
arc  is  the  process  whereby  an  elec¬ 
trical  circuit  in  a  highly  unstable 
condition  returns  to  a  more  stable 
state  by  passing  a  current  throuph 
the  intervening  pas  between  two 
electrodes.  This  return  to  stabilitv 
or  lower  electrical  stress  occurs  in 
a  very  short  period  of  time  and  an 

(continued  on  p  132) 
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For  the  Hottest 


"HOT 

SPOTS 


A  MAGNET  WIRE 
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HOW  CAN  MAGNET  w IRE,  n'en  Silotex*,  with¬ 
stand  continuous  operation  at  extreme 
high  temperatures? 

The  answer  is  in  war-developed  sHicones, 
now  brought  to  the  magnet  wire  field  by 
Anaconda  in  amazing  glass  insulated  Silotex— 
bonded  with  silicone  varnish.  Such  insulation 
qualifies  for  the  new  A.l.E.  E.  high-tempera- 
ture  rating  of  “Class  If”. . .  180'*. . .  a  140'’  rise 


SILICONE  BONDED 


in  temperature  over  an  ambient  40®  C! 

Even  at  operating  temperatures  around 
180®  C,  here’s  what  Silotex  offers :  Greater  life 
expectancy,  greater  over-load  protection,  im¬ 
munity  to  ambient  temperature,  greater  mois¬ 
ture  resistance,  reduction  in  fire  hazard.  For 
complete  information  on  the  properties  of 
Silotex,  write  to  Anaconda  Wire  and  Cable 
Company,  20  N.  Wacker  Drive,  Chicago  6,  Ill. 


SILOTEX 


THE  ELECTRON  ART 


.SURFACE  AiR-EARTM  BOUNDARY 

.  '  Rta 


TRANSMITTER 


Edited  by  JOHN  MARKUS 


WAtLEi. 
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Underground  Prospecting  Tests  with  Radio  Waves 

Superconductivity  Research  Program . 

Bombardment  of  Semi-Conductors  with  Neutrons 

Study  of  Vanishing  Gases . 

Double-Ended  D-C  Restorer . 

A  New  Moisture-Sealing  Compound . 

Determining  Form  Factors  of  I-F  Transformers. . . . 


REFLECTINO  FORMATION 
SUCH  AS  MINERAL  DEPOSIT 


Special  antennai  on  lurlace  produce 
parallel  underground  ray  palhi  that  rein- 
lorce  each  other  at  receiver  alter  retractions 


atisorbed  after  travelinir  only  a  re¬ 
latively  short  distance  into  the 
t>arth.  P'urthermore,  only  a  small 
percentaire  of  the  eneriry  actually 
enters  the  earth,  most  beinjr  re¬ 
flected  at  the  surface.  Conver.sely, 
if  the  frequency  is  made  low  enouvrh 
to  prevent  excessive  absorption, 
surface  reflection  increases  still 
more  and  the  antenna  .system  re- 
(piired  approaches  an  office  buildinir 
in  size. 

Studies  indicate  that  jreoloKic 
strata  selectively  absorb  and  trans¬ 
mit  electromagnetic  waves,  with 
certain  frequencies  undernoing  far 
less  absorption  than  others.  The.se 
critical  frequencies  are  not  neces¬ 
sarily  adapted  to  transmi.ssion 
through  the  air-earth  boundary  by 
conventional  means,  however.  This 
problem  is  believed  to  have  been 
solved  by  use  of  a  unique  type  of 
radiating  device,  technical  details  of 
which  have  not  yet  been  reveaU'd. 
As  indicatEHl  in  the  diagram,  this 
antenna  .system  directs  a  surface 
wave  along  the  air-earth  boundary. 
Rays  progressively  peel  off  the 
wave  by  refraction  and  enter  the 
earth  along  a  multitude  of  parallel- 
ray  paths.  When  these  parallel 
rays  encounter  a  reflecting  forma¬ 
tion  or  mineral  deposit,  they  are 
partially  refracted  downward  and 
partially  reflected  back  to  the 
earth’s  surface  for  final  refraction 
to  the  receiving  antenna.  All  of 
the  reflected  rays  reach  the  receiver 
in  space  phase  and  time  phase  and 
therefore  reinforce  each  other  to 
give  the  reciuired  signal  input 
strength. 

Through  differences  between  re¬ 
flecting  properties  of  mineral  de¬ 
posits  and  sedimentary  media,  the 
character  of  the  received  waves 
may  disclose  the  presence  of  under¬ 
ground  deposits.  The  surface  wave 
picked  up  directly  by  the  receiver 
acts  a.s  a  reference  wave  for  inter- 


l  iitl('r^roiiii<l  Prospeclinp  Tfsis  with  Kuiiio  Waves 


(iEOLOGlSTS,  geophysicists  and  radio  and  transmitter  would  be  on  the 

engineers  in  an  abandoned  tunnel  of  surface,  and  waves  would  be  re- 

a  deep  salt  mine  at  Grand  Saline,  fleeted  from  the  subsurface  deposit 
Texas,  recently  witnes.sed  a  demon-  being  explored, 
stration  of  radio  reception  from  a 
transmitter  located  some  1,200  feet 
away  on  the  surface.  The  test.  To  indicate  clearly  the  existence 
made  by  engineers  of  William  M.  and  size  of  a  mineral  deposit  deep 
Barret,  Inc.,  consulting  geophysi-  underground,  it  is  essential  that  the 
cists  in  Shreveport,  La.,  was  con-  radio  waves  be  directed  along 

ceived  to  provide  proof  that  the  .selected  paths.  However,  if  the  fre- 

specially  transmitted  waves  actually  quency  is  made  high  enough  to  per- 
traveled  through  the  earth.  In  mit  u.se  of  convenient  sizes  of  aft- 
actual  prospecting  both  receiver  tenna  arrays,  then  the  waves  are 


.1/  ineral  Radiolocatiitn  Problfnu* 


W.  M.  Barret  (right)  explains  operation  of 
his  radio  system  for  geophysical  prospect¬ 
ing  during  demonstration  or  Grand  Saline, 
Texas.  Note  insuloted  ontenna  wires  run¬ 
ning  olong  ground  in  opposite  directions 
from  transmitter 


Listening  to  code  messages  picked  up  by 
receiver  deep  underground  in  salt  mine. 
Receiver  it  perched  on  dynamite  box,  with 
antenna  wires  running  in  opposite  direc¬ 
tions  from  it  along  floor  of  tunnel  1.800  feet 
from  shaft  of  mine 
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Radio  frequency  circuit  design  often  requires  the  ac¬ 
curate  measurement  of  Q,  inductance,  and  capacitance 
values.  For  this  application,  the  160-A  Q-Meter  has 
become  the  universal  choice  of  radio  and  electronic 
engineers  throughout  the  country. 

Each  component  part  and  assembly  used  in  the  manu¬ 
facture  of  this  instrument  is  designed  with  the  utmost 
care  and  exactness.  Circuit  tolerances  are  held  to  values 
attainable  only  in  custom  built  instruments. 

Consider,  for  example,  the  Q  tuning  capacitor  as¬ 
sembly  of  the  160-A  Q-Meter,  specially  manufactured 
for  maximum  range,  low  loss,  and  minimum  residual 
inductance.  The  ultimate  design  of  this  unit  was  reached 
only  after  months  of  intensive  engineering  research  to 
produce  the  finest  in  performance,  quality,  and  work¬ 
manship. 

This  is  but  one  of  the  many  desirable  features  of  the 
160-A  Q-Meter  which  contribute  to  its  outstanding  ac¬ 
curacy  and  dependability. 

Be  sure  to  include  the  160-A  Q-Meter  in  your  new 
equipment  plans. 

Writ*  for  Cololeg  "F” 


BOONTO 


RADIO 


Shewn  above  it  the  Q  tuning  copocitotor  attembly  ot  the  160-A 
Q-Meter.  Note  the  following  design  features  of  this  unit— feoturot 
which  insure  reliable,  trouble-free  operation. 

A.  Parallel  connection  of  dual  rotor  and  stator  assemblies  minimizes 
internal  inductance  and  resistance. 

B.  Spring  silver  fingers  contact  both  sides  of  silver  disc  to  provide 
low  series  resistance. 

C.  Three  point  pyrex  ball  stator  suspension  reduces  losses  and  permits 
accurate  stator  alignment. 

D.  Four  point  ponel  mounting  designed  to  produce  maximum  structural 
rigidity  and  capacitonce  stability. 

E.  Precision-cut  brass  spur  gears  and  stainless  steel  shafts,  mounted 
in  oversize  bearings,  assure  long,  trouble-free  service. 

F.  Common  stator  mounting  for  main  and  vernier  stator  plates  reduces 
loss  and  internal  series  resistance  of  vernier  capacitor  section. 

G.  Positive  shaft  stop  protects  main  rotor  assembly  and  gears  against 
mechanical  overload. 

SPECIFICATIONS 

Oscillator  Frequency  Ronge:  50  kc.  to  75  me.  in  8  ronges. 

Oscillotor  Frequency  Accurocy:  ^  1%,  50  kc.*50  me. 

^3%,  50  me.— 75  me. 

Q  Meosurement  Ronge:  Directly  colibroted  in  Q,  20-250.  *‘Mul- 
tiply— Q— By"  Meter  colibroted  ot  intervals  from  x1  to  x2,  ond  olso 
ot  x2.5,  extending  Q  range  to  625. 

Q  Meosurement  Accurocy:  Approximotely  5%  for  direct  reoding 
meosurement,  for  frequencies  up  to  30  me.  Accurocy  less  ot  higher 
<r*qu*nci*t. 

Copocitonce  Colibrotion  Ronge:  Main  copocitor  section  30-450  mmf, 
occurocy  1%  or  1  mmf  whichever  is  greoter.  Vernier  copocitor 
section  3  mmf,  zero,  — 3  mmf,  colibroted  in  0.1  mmf  steps.  Ac¬ 
curocy  *0.1  mmf. 


DfSIO»«RS  AND  MANUFACTURES  OP  THE  Q  MfTER  •  QX  CWCICM 
FRiQUmCY  MOOUiAT»  SIONAL  OMRATOR  •  MAT  FtiQUMCV 
OeNtATOR  AND  OTHCR  DIRKT  RiADMO  MSTRUMfim 
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hr  the  mASURE/KlMT  of 

Q,  INDUCTANCE  and  CAPACITANCE 


The 

160-A  Q-METER  1 

so  KC.  to  75  MC. 


preting  reflected  waves  returning 
from  underground  geologic  strata. 

In  practice,  the  subsurface  may 
be  explored  by  simultaneously  mov¬ 
ing  transmitter  and  receiver  or  by- 
varying  the  separation  between 
them.  The  depth  to  a  reflecting 
formation  may  be  measured  by  de¬ 
termining  the  separation  when  the 
first  reflected  energy  is  received,  by 
determining  the  transit  time  of  the 
underground  rays  or  by  varying  the 
frequency  and  analyzing  the  result¬ 
ing  interference  patterns  between 
surface  and  reflected  rays. 

Details  of  Test 

The  radio  transmission  demon¬ 
stration  at  Grand  Saline  was  con¬ 
ceived  to  provide  proof  that  the 
transmitted  waves  actually  traveled 
through  the  earth.  The  receiver 
was  set  up  in  an  abandoned  part  of 
the  mine  that  was  free  of  metal  and 
.separated  from  the  shaft  by  1,800 


feet  of  circuitous  tunnels,  with  the 
two  long  wires  of  its  special  an¬ 
tenna  extending  in  opposite  direc¬ 
tions  alonS  the  mine  tunnel  much 
like  a  conventional  dipole  for  the 
1,602-kc  carrier  frequency  em¬ 
ployed. 

Elaborate  precautions  were  taken 
to  prevent  signals  from  reaching 
the  receiver  through  air  or  metal  in 
the  shaft.  Electric  and  phone  lines 
were  cut  and  grounded  at  both  top 
and  bottom.  The  water  line  and 
pneumatic-signaling  tube  were  like¬ 
wise  grounded.  The  hoist  cable  was 
grounded  at  the  hoist,  at  the 
sheaves  and  at  the  bottom  of  the 
mine.  Vertical  and  interconnected 
reinforcing  rods  within  the  concrete 
shaft  were  naturally  grounded  by  a 
heavy  seepage  of  salt  brine  at  the 
200-foot  level.  The  diameter  of  the 
shaft  was  14.5  feet,  considered  far 
too  small  to  act  as  a  waveguide  for 
the  614-foot  wavelength  used. 


indium  wires  of  three  different  di¬ 
ameters  were  immersed  in  a  bath 
of  liquid  helium  and  cooled  until 
they  became  superconducting. 

It  was  found  that  there  was  a 
sudden  rise  of  resistance  when  the 
current  reached  a  critical  value, 
followed  by  a  slower  rise  of  resist¬ 
ance  as  the  current  was  further 
increased.  Moreover,  the  amount  of 
resistance  that  appeared  suddenly 
was  independent  of  the  temperature 
of  the  specimen,  even  though  the 
current  required  to  restore  this  re¬ 
sistance  was  temperature-depend¬ 
ent.  To  this  extent  the  results  de¬ 
scribed  are  in  agreement  with  the 
theory.  However,  the  magnitude  of 
the  sudden  rise  of  resistance  was 
77  to  85  percent  of  the  normal  re¬ 
sistance,  instead  of  one-half  as  pre¬ 
dicted.  Also,  the  larger  the  diame¬ 
ter  of  the  wire,  the  smaller  was  the 
fraction  of  the  normal  resistance 
that  reappeared  when  the  current 
reached  the  critical  value,  although 
the  theory  shows  no  dependence  on 
specimen  diameter. 

This  disagreement  with  theory- 
adds  interest  to  the  experimental 
results.  Recent  theoretical  investi¬ 
gations  on  the  nature  of  the  inter¬ 
mediate  state  of  superconductors 
have  pointed  out  in  a  qualitative 
way  some  of  the  shortcomings  of 
the  earlier  theory,  but  as  yet  no 
quantitative  theoretical  treatment 
has  explained  the  results  obtained 
experimentally. 

Microiraves  and  Superconductivity 

Another  phase  of  superconductiv¬ 
ity  research  at  the  Bureau  concerns 
the  behavior  of  superconductors  at 
microwave  frequencies.  In  experi¬ 
ments  using  low-frequency  or  direct 
currents,  superconductors  show  a 
complete  loss  of  resistance  below 
the  transition  temperature,  whereas 
at  optical  and  infrared  frequencies 
the  superconducting  state  does  not 
occur.  The  microwave  region  re¬ 
mains  as  a  kind  of  twilight  zone; 
here  the  metals  exhibit  an  inter¬ 
mediate  type  of  behavior,  losing 
only  a  portion  of  their  resistance 
at  low  temperatures. 

Second  Sound 

At  2.19K,  ordinary  liquid  helium 
(Hel)  undergoes  a  transition  to 
Hell  with  a  radical  alteration  of 

(continutd  on  p  1S6) 


Superconductivity  Research  Program 

As  a  part  of  a  comprehensive  re-  gation  was  recently  made  of  the 
search  program  on  superconductiv-  restoration  of  the  resistance  of  su- 
ity  at  the  National  Bureau  of  perconducting  wires  with  increase 
Standards,  an  experimental  invest!-  in  current.  Straight  lengths  of  pure 


Apparatus  being  used  at  the  National  Bureau  oi  Standards  for  the  study  of  the  velocity 
and  attenuation  oi  second  sound  in  helium  II  near  absolute  zero.  Oscilloscope  at  left 
triggers  multivibrator  (center)  and  at  same  instant  begins  its  horizontal  time  sweep. 
Electrical  pulses  from  the  multivibrator  then  travel  through  coaxial  lines  to  a  Dewar  flask 
oi  liquid  helium  II  which  is  mounted  in  the  Dewar  of  liquid  air  in  the  background.  The 
heat  pulses  thus  generated  travel  through  the  helium  II  as  second  sound  and  are  detected 
by  a  temperature-sensitive  element.  The  resultant  faint  voltage  signals  are  ompIUied 
by  an  audio  amplifier  (right)  and  impressed  upon  the  vertical  plates  oi  the  oscilloscope 
to  give  an  easily  detected  visual  signal 
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V^RGl^S^«»»"9 


Varglas  Permafil  Tubing 
excels  oleoresinous  and  other 
synthetic  coated  tubing  in 
several  Important  performance 
characteristics.  Outstanding 
among  these  are: 


Remains  pliable  even  after  severe  flex* 
ing.  This  new  tubing  can  be  twisted,  bent 
or  tied  in  knots  with  no  loss  in  its  dielec¬ 
tric  value  (7,000  voHs). 


Withstands  more  than  2,000  hours  at 
105°  to  110°  C,  1,000  hours  at  125°  C.  and 
extensive  periods  at  150°  C 


Is  relatively  immune  to  alcohol.  Pe¬ 
troleum  and  aromatic  hydrocarbons  have 
only  slight  effect  after  long  exposure. 


^Can  be  after-treated  in  baking  and 
varnishing  operations— reacts  better  than 
most  oleoresinous  materials. 


—In  standard  colors  and  wido  rango  of  slios.  Moots  or  ox- 
foods  all  roquiromonts  of  A.S.T.M.  spociflcatlons. 

Send  for  FREE  SAMPLE  and  complete  data. 


VARFLEX  Corporation,  308  Joy  St.,  Rone,  N.  T. 

eioaso  send  mo  full  Information  os  woll  as  a  froo  sompls  of  your  new 
Varglas  Tubing  Impregnated  with  0.1.  Permafll.  I  am  particularly  Interested 
in  samples  suitable  far . 


CORPORATION  I 


Makers  of 
Electrical  Insulaimg 
\  Tubing  and  Sleeving 
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ception  caused  by  the  i^rnition  sys¬ 
tem  of  automobiles.  The  heart  of. 
the  unit  is  a  10,000  ohm  built-in  and 
concealed  resistor  which  dampens 
the  hiKh-voltay'e  peaks  in  the  capaci¬ 
tance  phase  of  the  spark  so  its 
effect  on  the  radio  si^rnal  is  kept 
below  an  acceptable  minimum 
(within  35  /iv  per  meter  from  540 
kc  to  150  me  at  50  ft ). 


NEW  PRODUCTS 


Edited  by  A.  A.  McKENZIE 


IVIe  Keiiu»te  (]«mtrol 


Transvision,  I.nc.,  New  Rochelle, 
X.  Y.,  announces  a  new  remote  ci.n- 
trol  unit  desijrned  to  operate  and 
control  any  television  set  from  a 
distance  up  to  50  feet.  It  features 


IiistriiiiKMil  kit 


Elkctronic  Instrvmknt  Co.,  Inc. 
276  Newport  St.,  Brooklyn  12,  N, 
Y.,  is  now  supplyiriK  most  of  it^ 
test  in.struments  in  a  kit  form  de- 


designed  for  educational  in- 

^  stitutions  Rives  an  oscilloRram  ap- 

proximatelv  16  inches  wide  by  12 
continuous  tunii.R  on  all  channel.s.  Vertical  deflection 

The  tunei  unit  has  a  hiRh-Rain  \\  i  h  .sensitivity  is  approximately  60 

about  50-;x\  sensitivity,  factory-  millivolts  rms  per  inch,  or  0.6  volt 
wiled  and  tuned.  for  full-.scale  deflection.  Horizontal 

deflection  sensitivity  is  approxi- 

r,..  „  ,,  ,  matelv  0.65  volt  rms  per  inch  or 

I  iiiv  nallusi  liilK*  ,  ,,  ^  n  I  I  1- 

1.0  volt  full  scale,  vertical  ampli- 

Ampkkitk  Co..  I.nc.,  561  Broadway,  tier  respon.se  is  good  to  50  kc  and 
New  York  12,  N.  Y.  The  new  sub-  usable  to  100  kc.  Horizontal  .saw- 

miniature  liallast  tube  requires  no  tooth  sweeps  are  Rood  to  2  kc  and 

base;  leads  can  be  soldered  directly  usable  to  5  kc. 
to  the  leads  comiiiR  from  the  tube. 

It  can  be  supplied  to  dissipate  any 

wattaRe  up  to  3  watts.  Maximum  Spark  Plufi 

The  Electric  Auto-Litp:  Co., 
/  Toledo  1,  Ohio,  has  developed  a  new 

^  [  AMPERIT^  resistor  spark  plug  desiRned  to  pre- 

V - J  vent  interference  with  television  re- 


siRned  for  (iiiick  and  economical  as¬ 
sembly.  Model  221 K  vacuum-tube 
voltmeter  illustrated  is  a  sample  of 
the  line  of  eijuipment  beiiiR  [iiit  to- 
Rether  by  students,  experimenters 
and  .servicemen. 


Sound  .Mcasiiriiif; 

Mas.sa  I,.\bor.vt()KIE.s,  Inc.,  3868 
CarneRie  Ave.,  Cleveland  15,  Ohio. 
Model  tlA-l(M)2.\  sound  pressure 
measurement  eipiipment  has  a  spe¬ 
cially  isolated  socket  tip  which  effec¬ 
tively  separates  the  microphone 
clampiiiR  structure  from  the  pre¬ 


current  IS  ().!)  ampere.  .4  10!»-per- 
cent  increase  in  voltage  across  the 
the  tube  will  produce  a  current 
chanRe  of  less  than  5  percent.  .4n 
ambient  change  of  —5(1  to  -  70  C 
will  produce  a  current  change 
through  the  liallast  of  less  than  2 
percent. 


I  UM-iHosropi‘ 

Beta  Electric  Core.,  1762  Third 
-Ave.,  New  York  20,  N.  Y.  Model 
701  portable  projection  o.scillo.scope 
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f^xre//rnre  in  ^/rr/wniri 


RAYTHEON 
MANUFACTURING 
COMPANY 
SPECIAL  TUBE  SECTION 

Newton  58,  Massachusetts 


Here  is  the  actual 
size  of  a  portable  FM 
Radiotelephone  Transmitter  and 
Receiver  that  provides  up  to  five  mile, 
2-way  communication  on  the  25-50  me.  band 
or,  with  a  different  electrical  design,  on  the 
152-162  me.  band. 

It  employs  17  or  18  Raytheon  Flat  Subminiatures 
with  plenty  of  room  left  over  for  dozens  of  other 
components.  The  uses  for  these  small,  light  (not 
over  9  lbs.)  “Handie-Talkie”  units  are  growing  by^ 
leaps  and  bounds.  Contractors,  Farmers,  Fire 
Fighters,  Foresters,  Game  Wardens,  Geophysi¬ 
cists,  Lumbermen,  Miners,  Movie  Directors,  Oil¬ 
men,  Police,  Ranchers,  Railroad  Men,  Reporter* 
and  Surveyors  find  them  invaluable  —  and  ij 
thoroughly  dependable,  thanks  in  large® 
measure  to  the  reliability  as  well 
as  the  compactness  of  Ray- 
theon  Subminiatures. 


Why  leading  makers  of  eleetronle  equipment  such  as  MOTOROLA’S 
"Handie-Talkie”  and  DOOUTTLE's  "littlephone”  use 
RAYTHEON  Subminiature  Tubes: 


9,  Raytheon  R*llabilify  —  the  result  of 
vniquo  procifion  mothods  and  ton  yoors 
confinwous  production  of  long-lifo  Sub> 
mmioturo  Twbot. 


Incroasod  Rrodvet  SolobllHy  — 

Roythoon  Filamentary  Svbminiotvros  ore 
flat.  Filoment  dram  is  extremely  low.  Prod* 
wet  size  is  reduced,  convenience  increosed. 


4.  Readily  Avelleble  Prom  Stock  — 
over  holf  o  million  on  top  at  oil  times.  Over 
40  types.  Stortdord  throwgbout  the  world. 
Over  300  Raytheon  Speciol  Purpose  Tube 
Distributors  ore  reody  to  serve  you. 


Plug  Into  Stcindord  Sockets.  All 

Raytheon  Subminiatures  con  be  soldered 
in,  or  plugged  into  readily  available 
sockets. 


Write  for  Data  Sheets 


SUBMINIATUSE  TUBES  •  SPECIAL  PUKPOSE  TUBES  •  MICIOWAVE  TUBES 
CATHODE  RAY  TUBES  •  RECEIVING  TUBES 


amplifier  extension  tube.  Dynamic 
range  is  such  that  sound  pressures 
from  less  than  1  and  up  to  20,000 
dynes  per  sq  cm  (160  db  level)  may 
be  directly  measured.  A  multiplier 
is  available  for  extending  the  range 
up  to  200,000  dynes  per  sq  cm  (180 
db).  A  built-in  calibrating  circuit 
is  provided. 

PlioUielectrir 

INTKRNATIONAL  HKCTIKIKR  CORH., 
6809S.  Victoria  Ave.,  Los  Angeles 
43,  Calif.  The  new  line  of  un¬ 
mounted  selenium  .self-generating 
photoelectric  cells  find  use  in  such 


eiO  S2 


apiilications  as  photograi)hic  ex- 
po.sure  meters  and  illumination 
meters.  Sizes  vary  from  the  rec¬ 
tangular  23/32  in.  by  y,;  in.  to  the 
round  type  li  in.  in  diameter. 
Sensitivity  is  of  the  order  of  600  aa 
per  lumen. 

Tt*Io  Sli«h*  Projector 

Cray  Rf:skarch  &  Dkvklopment 
Co.,  I.NC.,  16  Arbor  St.,  Hartford  1, 
Conn.  Type  T-101  Telop  is  a  tele¬ 
vision  optical  projector  for  use  with 
television  film  cameras.  Cards  and 
slides  measuring  3i  x  4  in.  as  well 
as  small  physical  objects  may  be 
dually  projected,  with  one  image 
fading  to  another  instantly  or  by 
superimposing,  with  exact  density 


control  of  each  object.  The  unit 
has  four  slide  openings  with  indi¬ 
vidual  brightness  controls  for  each. 
Light  intensity  through  the  lens  is 
12  to  15  foot  candles. 


Rt'giilated  Power  Supply 

Kepco  Laboratories  Inc.,  149-14 
41.st  Ave.,  Flushing,  N.  Y.  Model 
245  power  supply  has  a  d-c  output 
of  200  to  450  volts  at  currents  from 
0  to  200  ma,  regulated;  and  an  a-c 
output  of  6.3  volts  at  6  amperes. 


unregulated.  Regulation  is  0.5  per¬ 
cent  for  both  load  and  input  varia¬ 
tions.  Power  re(iuired  is  300  watts, 
and  output  impedance  is  le.ss  than 
2  ohms. 


Twin  Line  Conneelor 

CiRAYlilLL,  1  North  Pulaski  Road, 
Chicago  24,  Ill.,  has  announced  a 
twin  line  connector  for  television 
receivers  and  accessories.  Such  ac¬ 


cessories  as  inside  and  outside  an¬ 
tennas,  boosters,  matching  stubs 
and  matching  devices  can  be  con¬ 
nected.  Added  lengths  of  line  can 
be  inserted  for  standing  wave  cor¬ 
rection.  Impedance  within  the  con¬ 
nector  is  matched  to  that  of  the  300- 
ohm  twin  line  wire. 


Pliolooleclrio  Control 

Photo.switch  Inc.,  77  Broadway, 
Cambridge  42,  Mass.  Type  20DA4 
delayed  action  photoelectric  con¬ 
trol  is  designed  to  indicate  the 


pre.sence  of  a  jam  and  to  introduce 
stop  motion  or  other  correction  on  a 
conveyor  line.  The  dpdt  relay  is 
operated  in  0.05  second.  Delayed 
action  is  adjustable  from  0.05  to  5 
seconds.  The  control  operates  on 
1 15  and  230  volts,  50-60  c.vcles  a-c. 
Bulletin  PA494  is  de.scriptive  of  the 
unit. 


Pliolo-Flasli  Lump 

KE.MLITE  LaBORATORIE.s,  1819  \V. 
(Jrand  Ave.,  Chicago  22,  Ill.  The 
Sunflash  is  an  electronic  photoflash 
lamp  for  use  in  photography  or  any 
application  re<piiring  inten.se,  in¬ 
stantaneous  light  values.  In  use  as 
a  photographic  illuminator,  100,000 
brilliant  white  flashes  of  metered 


consistency  are  commonly  realized. 
It  is  self-ionizing  and  requires  no 
auxiliary  triggering  circuit  for  its 
operation. 


Wiileband  Oscilloscope 

F'ederai,  Telecommunication  Lab¬ 
oratories  Inc.,  500  Washington 
Ave.,  Nutley  10,  N.  J.  Model  FTL- 

(continuBd  on  p  170) 
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STANDARD 

SPECIFICATIONS 


For  Selection  -  Sequence  Control  -  Counting  -  Totalizing 


Automatic  (ielf-interrupting)  or  remote  controlled. 


Selection  of  any  channel  or  circuit  path  from  a  total  of  26  or  52  circuits 
is  provided  by  this  new  CLARE  Stepping  Switch. 

This  selection  may  be  at  the  rate  of  30  steps  per  second  on  remote  con¬ 
trol — up  to  60  steps  per  second  on  self-c)’cling  operations.  Operating  at 
these  speeds,  the  switch  gives  a  minimum  life  of  3  million  half-revolu¬ 
tions  or  130  million  stepping  operations. 

Each  of  the  ten  levels  possible  for  the  Type  26  Switch,  or  the  five  levels 
of  the  Type  52  Switch,  is  unit-molded  in  Bakelite.  Hand  positioning  of 
individual  contacts  is  thus  eliminated,  and  each  bank  level  is  easily 
replaced  if  a  contact  becomes  damaged  in  service. 

In  op>eration,  a  pair  of  double-ended  wiper  springs  is  stepped  over  each 
bank  level  of  180  degrees.  One  end  of  the  wipers  is  engaged  with  the 
bank  contact  at  all  times,  one  end  is  always  free  of  tbe  bank.  The  step¬ 
ping  magnet  may  be  remotely  controlled  or  wipers  may  be  stepped 
automatically  by  interrupting  tbe  magnet  circuit  through  a  pair  of 
interrupter  springs.  As  many  as  eight  auxiliary  interrupter  springs 
may  be  provided  for  other  control  or  signal  functions. 

Like  many  other  C.'LARE  developments,  this  new  stepping  switch  was 
designed  to  meet  a  specific  requirement  .  .  .  has  provided  an  answer  to 
others.  Whatever  your  relay  problem,  it  will  pay  you  to  submit  it  to 
CLARE.  Sales  engineers  are  located  in  principal  cities  for  your  conven¬ 
ience.  Look  in  your  classified  telephone  directory  ...  or  write  to  C.  P. 
Clare  &  Co.,  4719  West  Sunnyside  Ave.,  Chicago  30,  Illinois.  In  Canada: 
Canadian  Line  Materials  Ltd.,  Toronto  13.  Cable  address:  CLARELAY. 


One  to  ten.  traversing  individual  contact  levels. 


Form  IB  (to  open  the  operoting  circuit  at  the  end 
of  each  step).  Contacts  are  single  platinum^iridium. 


Remote  controlled  operation:  maximum  30  steps 
per  second.  Self  cycling  operation:  average  60 
steps  per  second,  vrith  48-volt  power  supply. 


Framework  and  armature:  cadmium;  Bank  contacts 
and  wipers:  phosphor  bronze. 


Frame  drilled  and  tapped  at  eoch  end  to  accomo* 
date  No.  8-32  mounting  screw. 


DIMENSIONS 

Overall  ienght:  6-9/16  in.;  width: 
height:  4-6  8  in. 


27  oz..  approximately. 


SHIPPING  WEIGHT: 

4  lbs.,  approximately. 


Write  for  Clare  Bulletin  101 
on  complete  details. 


CLARE  RELAYS 

First  in  the  Industrial  Field 
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Edited  by  WILLIAM  P.  O'BRIEN 

RudoniPH  Aid  All-Weather  Mierouiive  Television 
Reeeption 


The  National  Broadcasting  Com¬ 
pany  recently  completed  the  instal¬ 
lation  of  two  radomes  on  the  roof 
of  the  RCA  Building,  New  York 
City,  to  provide  a  reliable  all- 
weather  microwave  television  relay 
receiving  point  for  portable  trans¬ 
mitters  at  remote  pickup  points 
within  a  radius  of  about  30  miles. 

Hou.sed  in  each  Lucite  and  Plexi¬ 
glas  radome  is  the  receiving  an¬ 
tenna,  a  six-foot  parabola  which 
concentrates  the  .short  radio  waves 
(7,000  me,  approximately  equiva¬ 
lent  to  1 U  in(fhes)  toward  a  wave¬ 
guide  element  at  the  parabola’s 
focus.  The  parabola  is  mounted  on 
a  fixture  which  permits  directing  it 
both  horizontally  and  vertically 
toward  the  transmitting  point. 

The  output  of  the  primary  re¬ 
ceiving  element  in  the  parabola  is 
connected  with  coax  cable  to  the 
main  receiving  equipment  on  the 
()7th  floor  of  the  RCA  Building  and 
thence  to  the  tv  master  control 
board. 

f 


The  radomes  are  heated  and 
ventilated  for  both  winter  and  sum¬ 
mer  and  may  be  operated  under  all 
weather  conditions  without  inter¬ 
fering  with  broadca.st  reception. 
They  have  been  installed  on  each 
side  of  the  building  and  between 
them  cover  the  entire  360-degree 
horizon. 


New  RM.A  (Iffieers 

At  a  .MEcting  of  the  board  during 
the  Radio  Manufacturers  Associa¬ 
tion  Silver  Anniversary  Convention 
at  Chicago,  May  16  to  20,  otticers 
were  elected  for  the  coming  year. 
The  1049-50  RMA  officers  are  as 
follows : 

President,  Raymond  C.  Cosgrove, 
executive  vice-president  of  Avco 
Mfg.  Co.;  treasurer,  Leslie  F. 
Muter,  president  of  The  Muter  Co., 
Chicago;  executive  vice-president 
and  secretary.  Bond  Geddes  of 
Washington,  I).  C.  .John  \V.  Van 


Allen  of  Buffalo  was  reappointed 
general  counsel. 

Nine  directors  were  re-elected. 
Five  new  ones  are  J.  B.  Elliott,  vice- 
president  of  RCA  Victor;  W.  J. 
Halligan,  president  of  Hallicrafters 
Co.;  Richard  A.  O’Connor,  presi¬ 
dent  of  Magnavox,  all  representing 
the  .set  division;  R.  L.  Triplett, 
president  of  the  Triplett  Electrical 
Instrument  Co.,  in  the  parts  di¬ 
vision;  A.  Liberman,  president  of 
Talk-A-Phone,  in  the  amplifier  and 
sound  eiiuipment  division. 

New  vice-presidents,  in  addition 
to  two  holdover  ones,  include  R.  E. 
Carlson,  vice-president  of  Tung-Sol 
Lamp  Works;  W.  J.  Barkley,  execu¬ 
tive  vice-president  of  Collins  Radio 
Co.;  and  A.  Liberman  of  Talk-A- 
Phone.  Max  Balcom,  former  RMA 
president,  was  cho.sen  chairman  of 
the  tube  division.  Other  division 
chairmen  are;  Transmitter,  T.  A. 
Smith  of  RCA  Victor;  amplifier  and 
sound  equipment,  A.  G.  Schifino  of 
St  romberg-Carlson. 


.\STM  .\iiniiul  Moeliiip 

The  52nd  annual  meeting  of  the 
American  Society  for  Testing  Mate¬ 
rials  will  be  held  at  the  Chalfonte- 
lladdon  Hall,  Atlantic  City,  N.  .L, 
during  the  week  of  June  27.  In  the 
diversified  technical  program  .sched¬ 
uled,  the  sessions  of  particular  in¬ 
terest  to  electronic  engineers  will  be 
those  on  radiography  and  ultrasonic 
testing. 

Two  series  of  papers  on  these 
topics  have  been  arranged  by  Com¬ 
mittee  E-7  on  Nondestructive  Test¬ 
ing.  Six  papers  on  radiography 
will  cover  such  subjects  as  x-rav 
moving  pictures  and  the  radium  ex¬ 
posure  calculator.  Five  others  will 
deal  with  the  basic  principles  of 
practical  ultrasonic  testing,  its  uses 
in  the  forging  industry,  railroad 
field,  nonferrous  metals  field  and 
the  consumer’s  plant. 


.•\nalop  Coiiipiitalion  (Aiiirse 

Df.SIGNI’T)  particularly  to  meet  the 
needs  of  users  of  industrial  types 
of  computing  machines,  a  special 
course  in  analog  computation  is 
being  given  at  the  Massachusetts 
Institute  of  Technology  for  the 


Radome  housing  7.000-mc  receiving  parabola  for  remote  television  pickups,  recently 
installed  atop  RCA  Building.  Radio  City,  New  York.  Left  to  right:  Chester  Rackey,  NBC 
engineer:  Kyle  MacDonnell,  television  actress;  Robert  Bornaby,  NBC  engineer 
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PREDICT  Crystal  Oscillator  Operation  with  the 
LAVOIE  CRYSTAL  IMPEDANCE  METER 


TTlnditL  SO .  . 
Wj)dstL  51 .  . 


Frequency  ranff^,  76  kc  to  1100  kc  urith  prorisiort  for  piug  in  c«tih» 
Maximum  rrnintanrr^  29^900  tthmt  (.T  place  »etting). 

Frequency  ronffp,  820  kc  to  15  mr. 

Ma.timum  renUtance^  2^990  ohm»  (5  place  fretting'), 

.  1 13  V  60  CPS  SIZE  . . .  WEIGHT  ...  21  LBS.,  12  OZS. 


CONTROLS  AND  INDICATIONS 


CRYSTAL  ACTIVITY  RESISTANCE  ADJUSTMENT 
CRYSTAL  VOLTAGE  MEASURING  POINTS 
SERIES  RESONANCE  — PARALLEL  RESONANCE 
CRYSTAL  CURRENT  (MODEL  51  ONLY) 


FREQUENCY  ADJUSTMENT  (COARSE  AND  FINE) 
LOAD  CAPACITANCE 
GRID  CURRENT 

CRYSTAL-RESISTOR  SELECTION  SWITCH 


Measures  parameters  of  piezoelee4rlc  crystats  sufficient  to  pre¬ 
dict  quality  and  operation  properties  of  oscillators  in  which  they 
will  be  used. 

Measurements  of  a  crystal  resistance  can  be  made  at  either 
the  series  or  anti  resonant  frequency  of  the  crystal.  An  Indica¬ 
tion  of  the  equivalent  resistance  of  a  crystal  is  an  indication  of 
the  quality  of  the  crystal.  The  Cl  meter  yields  a  measurement 
of  crystal  activity  in  terms  of  ohmic  resistance.  This  is  in  contrast 
to  previous  measurements  of  crystal  quality  in  terms  of  arbitrary 
activity  in  a  standard  oscillator.  At  present.  Governmanl  specifi¬ 
cations  on  crystal  units  specify  a  maiimum  allowable  series 
resonant  resistance. 


the  crystal  is  measured.  In  addition,  a  switchinq  arrangement  is 
provided  to  substitute  three  banks  of  calibrated  decade  resistors 
into  the  feedback  path  replacing  the  crystal.  A  grid  current 
meter  is  provided  as  an  indication  of  oscillator  activity  with 
either  crystal  or  resistance  in  the  feedback  path  of  the  oscillator. 

In  addition  to  the  crystal  switching  circuit,  the  calibrated 
decade  switches,  frequency  controls,  the  variable  capacitor  In 
the  crystal  circuit,  and  the  oscillator  grid  current  meter,  a 
control  which  varies  oscillator  activity,  and  thereby  crystal  cur¬ 
rent,  is  provided  in  both  models  50  and*5l.  A  crystal  current 
meter  is  provided  in  model  51  only. 


The  Crystal  Impedance  Meter  consists  of  a  tuned  oscillator 
with  the  crystal  unit  connected  in  the  feedback  path.  A  switch¬ 
ing  arrangement  is  provided  whereby  a  condenser  may  or  may 
not  be  used  in  series  with  the  crystal.  This  condenser  is  calibrated 
and  is  used  to  simulate  load  capacity  when  the  crystal  resistance 
is  to  be  measured  at  the  anti  resonant  frequency  of  the  crystal. 
The  condenser  is  shorted  when  the  series  resonant  resistance  of 


The  series  and  anti  resonant  frequencies  of  crystals  can  be 
measured  with  conventional  frequency  measuring  equipment. 
With  frequency  measuring  equipment  and  a  VTVM,  simple 
measurements  and  calculations  can  be  made  to  yield  crystal 
voltage  at  either  series  or  anti  resonant  operation,  the  series 
inductance  of  the  crystal,  the  series  capacitance  of  the  crystal, 
and  the  Performance  Index  of  the  crystal. 


RADIO  XNCINZERS  AND  MANUFACTURERS 

MORGANVILLE.  N.  J. 


Specialists  in  the  Development  and  Manufacture  of  UHF  Equipment 
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three  weeks  beginning  June  20, 
1949.  Chief  subject  will  be  the 
treatment  of  engineering  problems 
by  machines  designed  for  the  solu¬ 
tion  of  differential  equations. 

The  course  meets  for  one  and 
one-half  hours  of  lectures  and 
demonstrations  each  week-day  from 
June  20  through  July  9.  It  is  under 
the  direction  of  S  H.  Caldwell,  pro¬ 
fessor  of  electrical  engineering  and 
director  of  the  Institute’s  Center  of 
Analysis. 

Demonstrations  have  been  pbm 
lied  which  will  make  u.se  of  the  MIT 
differential  analyzer  as  well  as  vari¬ 


ous  types  of  electronic  analyzers 
available  or  under  development  at 
the  Institute. 

Proposed  Low-Power  Rules 

To  PROVIDK  for  operation  of  low- 
power  radio  devices  without  inter¬ 
ference  to  established  radio  serv¬ 
ices,  and  to  learn  more  of  the  nature 
of  the  devices  now  operating,  the 
FCC  has  proposed  amendments  to 
its  present  rules. 

The  Commission  contemplates 
recognizing  two  categories  of  radia¬ 
tion  devices:  incidental  and  re- 


MEETINGS 

June  27-29:  Conference  on 
Ionospheric  Research,  The 
Pennsylvania  State  College, 
State  College,  Pa. 

June  27-July  1:  1949  Annual 
Meeting  of  the  .American  So¬ 
ciety  for  Testing  -Materials, 
Chalfonte-Iladdon  Hall,  .At¬ 
lantic  City,  N.  J. 

.At'O.  29-Swt.  1 :  National  Con¬ 
ference  of  Associated  Police 
Communications  Officers.  Ho¬ 
tel  New  Yorker,  New  York 
City. 

Aug.  JO-Sept.  1:  Fifth  Annual 
Pacific  Electronic  Exhibit 
spon.sored  hy  the  WCEMA 
and  the  1949  IRE  western 
regional  convention.  Civic 
Center,  San  Francisco,  Calif. 

Sept.  12-16:  Instrument  Society 
of  .America  National  Confer¬ 
ence  and  Exhibit.  Municipal 
Auditorium,  St.  I.ouis,  .Mo. 

Sept.  26-2S:  National  Elec¬ 
tronics  Conference.  Edge- 
water  Beach  Hotel,  Chicago, 
111. 

Out.  10-14:  ASTM  1949  West 
Coast  Meeting,  Fairmont 
Hotel,  San  Francisco,  Calif. 

Nov.  14-18:  2:5rd  NEMA  An¬ 
nual  Meeting,  Haddon  Hall 
Hotel,  .Atlantic  City,  N.  J. 


strict ed.  Incidental  devices  would 
include  laboratory  .signal  genera¬ 
tors,  beat-frequency  audio  oscilla¬ 
tors  and  radio  receiver  oscillators. 
The  restricted  group  would  cover 
wireless  record  players,  carrier  cur¬ 
rent  communication  systems  and  re¬ 
mote-control  devices  using  radio. 

It  also  proposed  that  no  low- 
power  broadcasting  be  permitted  on 
any  frequency  other  than  in  the  53.^ 
to  l,60o-kc  band,  and  then  only  in 
accordance  with  FCC  broadcast 
service  rules,  as  appropriately 
amended.  Use  of  the  radio  spec¬ 
trum  by  restricted  radiation  devices 
will  be  subject  to  certain  provisions. 

Comment  by  interested  parties 
received  up  to  and  including  June  1 
is  being  considered  before  final 
action  is  taken. 


OTS  Lists  Infrare<l  Reports 

The  Office  of  Technical  Services 
has  compiled  a  bibliography  of  165 
reports  on  infrared,  designated  as 
SB-6.  Listed  therein  are  PB  num- 

(Continued  on  page  202) 


NEW  FCC  EMISSION  .\M)  MODI  LATION  SYMBOLS 


t>|m'  <>r  iiiotiiiiiition 

or  t'liiissitm 

T y|>e  of  trfinsniis,slon  SviiiImiI 

1  . 

\bsence  of  nnv  modulation . 

AO 

Telegraphy  without  the  use  of  moiliilating 
audio  freqiieni-v  (on-off  kevingl. 

Al 

Telegraphy  hy  the  keying  of  a  iiiiKlulating 
audio  frequency  or  audio  fretpiencies  or 
by  the  keying  of  the  modulateil  emission 
^special  case:  an  unkeyed  nuKliilaled 
emission). 

T  elephony 

\2 

Double  sideband,  full  carrier . 

AT 

Single  sideband,  reduced  carrier . 

A  3a 

Two  indopendonl  sidelMinds,  rediiml  cjir- 
riors. 

A3b 

Facsimile  . 

Al 

Television . 

a:. 

C'tmijtosite  traasmissions  and  <%'ises  not 
coviTod  hv  the  aU>ve. 

A9 

Conqiosite  transmissions,  reduced  carrier.  . 

A9c 

2.  Frequency  (or  pliuse) 

Absence  of  anv  iiKMlulalion . 

I'O 

modulnted 

Telegraphy  without  the  use  of  modulating 
audio  frtxpiencv  ffretpiencv  shift  keying). 

FI 

Telegraphy  by  the  keying  of  a  moiliifating 
audio  frequency  or  audio  freipiencics  or 
by  the  keying  of  the  miMluIated  emission 
(special  case:  an  unkeyed  emission  modu¬ 
lated  bv  audio  freijiiency). 

F2 

T  elephony . 

F3 

Facsimile . 

FI 

Television . 

F'. 

(^>mp(»site  tran'^missions  and  cartes  not 
rovered  hy  the  aUtve. 

F9 

3.  Poised  emissions . 

.Absence  of  any  nKalulation  intemletl  to 
carry  information. 

I>0 

Telegraphy  withrait  the  use  of  mmlulating 
audio  frequency. 

I‘l 

•» 

Telegraphy  hy  the  keying  of  a  mmlulating 
audio  frequency  or  audio  freipiencies,  or 
by  the  keying  of  the  nxMlulated  puKe 
(sf)e<ial  case:  an  unkeyed  modiiiated 
pulse). 

Aiiiliofrequencyoraudio  frequencies  mod¬ 
ulating  their  pulse  in  amplitude. 

P2d 

Audiofrequency  or  audio  freipiencies  mod¬ 
ulating  the  width  of  the  pulse. 

l’2e 

•Aiidiofrerpiencyoraudio  fretpiencies  mial- 
ulating  the  phase(or  position)of  the  pulse. 
Telephony 

l>2f 

.Aiiiplituile-modulated  pulse . 

IMd 

Width-rnodulatisl  pulse . 

P3e 

Phaso-(or  fKisition)-  iiKHliilatod  |hiIs«.  . . . 

IVif 

CoiiifHisite  transmisisions  and  rases  not 
rovered  by  the  above. 

1'9 
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^  F  inger  tip 
facts  on 
Germanium 
Diodes 


Here,  combined  in  a  single  booklet,  are  all  the 
essential  facts  you  want  on  the  entire  line 
of  12  Sylvania  Germanium  Crystal  Components 
the  most  extensive  line  of  Germanium  Diodes, 
Duo-Diodes  and  Varistors  on  the  market. 

This  new  booklet  contains  complete  electrical 
and  mechanical  specifications  and  includes  typical  static 
characteristic  curves  on  all  diode  types. 

You'll  find  this  booklet  helpful  in  making 

T< 

most  effective  use  of  these  compact,  long-life. 


Mail  coupon 

for  your  copy  of  this  new  booklet 


rugged  diodes  that  require  no  heater  supply. 


Electronics  Division 
500  Fifth  Avenue,  Netv  York  18,  N.  Y. 
mciliaic  IIKCES.  Illll  IIICS:  CtllllE  Itl  TIIES;  Nlllltiri: 
FIIIIESCE>T  lilPS.  rilTIIES.  f  IIIRI  lEdCES,  Sill  Tlllll.  EIIIT  IIIIS 


Sylvania  Eloctrk  Products  Inc. 

EUctrenict  Division,  Dspl.  E-7907 
SOO  FiMi  Avonua,  Naw  York  18,  N.  Y. 

Gentlemen: 

rieaM  send  me  your  new  booklet  on  Germanium 
Crystal  Components.  I  am  also  interested  in  receiv¬ 
ing  literature  on  your  other  products  in  the  fields  of: 

Q  Communications,  Television  and  Industrial 
Electronics 

O  Radioactivity  Q  Radar  and  Microtvaves 

Name . 

Home  Address . 

City . State . 

Company . 

Position . 


I 
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TYPES  AND  SIZES  TO  MEET  YOUR  NEEDS 

Listed  below  are  typical  standard  sizes  of  Stupakoff  KOVAR- 
GLASS  Terminals.  We  are  equipped  to  handle  orders  of  any  size. 


FIGURE 

1 

TERMINAL 

NO. 

FLANGE 

diameter 

(Inches) 

OVERALL 

LENGTH 

(Inches) 

MAXIMUM 

amperes 

MAXIMUM 
LEAKAGE 
j  PATH  (Inches) 

A 

960044 

.625 

2.500 

30.0 

.188 

B 

954004 

1.250 

.750 

15.5 

i  .125 

c 

952065 

.380 

.875 

12.0 

:  .400 

D 

952056 

.200 

.220 

4,0 

.060 

E 

950053 

.200 

.484 

5.5 

'  .035 

F 

955007  ] 

,340 

.250 

4.0 

;  .035 

G 

952013 

.875 

.937 

1  75.0 

1  .200 

H 

952006  1 

.375 

.843 

12.0 

i  .080 

J 

951049  j 

.280 

.531 

10.0 

.050 

K 

951027 

.380 

1.250 

1  '5  5 

.400 

L 

951015  ! 

.375 

.800 

1  15.5 

i  .090 

M 

951007  1 

.212 

.781 

5.5 

1  .312 

N 

952053 

.220 

.531 

'  4.0 

.060 

o 

950049  . 

,500 

.687 

15.5 

1  .080 

p 

950048 

.718 

1.000 

21.5 

.150 

o 

950044 

.672 

1.500 

'  15.5 

.550 

R 

950041 

.340 

1.1  25 

10.0 

.425 

s 

950022  ' 

.500 

1.375 

15.5 

:  .295 

T 

950001 

.212 

.875 

5.5 

.070 

Write  for  detailed  specifications  and  prices. 


STUPAKOFF 

il 

CERAMIC  A  MANUFACTURING  CO. 

LATIOIE,  MNNA. 

TUBES  AT  WORK  (continued) 

eniirmous  amount  of  powto-  is  pre¬ 
cipitated  into  the  space  between  two 
electrodes.  In  an  automotive  isrni- 
tion  system  with  secondary  capaci¬ 
tance  of  50  /i/if  di.scharsrinp  at  10 
kv,  jteak  iimperatres  of  the  order  of 
SO  amperes  for  2.5  x  10'  second 
have  been  measured.  This  amounts 
to  a  power  output  of  S0'),000  watts 
or  400  hp  for  2.5  x  in  '  second.  No 
comparable  mechanism  with  which 
we  are  acquainted  can  precipitate 
such  srreat  amounts  of  enerjry  as 
can  the  spark  discharge. 

Increased  spark  plujr  jrai)  settin>fs 
are  conducive  toward  isrnition  of 
lean  mixtures,  as  are  electrodes  of 
small  mass  and  hiy^h  tempeniture, 
located  as  I'eniotely  as  possible  from 
any  surfaces  which  miK'ht  detract 


D'.scharqe  chort  lor  both  typet  of  spark 
plugs  shows  that  ignition  point  is  prac- 
ticolly  the  same 

from  the  heat  content  of  the  initiat- 
iiiir  sphere  of  burned  mixture. 

Hy  incoi'poratiny''  a  10,000-ohm 
resistor  in  the  spark  pliiy’’,  as  is  done 
in  the  Autolite  resistor  iilujr,  a  very 
substantial  reduction  in  electrode 
erosion  can  be  obtained.  With  re¬ 
sistor  plujrs  set  initially  at  0.025 
inch  as  ayainst  non-resistor  plu>rs 
.set  initially  at  0.025,  after  10,000 
miles  both  types  of  plujrs  will  have 
eroded  to  0.040. 

Resistor  plujrs  do  not  have  a  prac¬ 
tical  detrimental  effect  upon  start¬ 
ing''  because  of  the  reduced  yap 
erosion  and  the  fact  that  after  use. 
their  rEspiired  voltajre  is  usmdly 
less  than  that  of  non-resistor  plujrs. 

B.v  improvements  in  the  majrnetic 
circuit  of  the  average  automotive 
coil,  increased  voltajre  can  be  ob¬ 
tained  without  increasing  lO'imary 
current.  .Also,  some  very  hiy'h  fre- 
(luency  secondary  oscillations  can  be 
obtiiined  in  the  portion  of  the  spark 
discharjre  immediately  following 
ijrnition.  It  is  believed  that  these 
oscillations,  well  up  in  the  mepa- 
I  c.vcle  ranjre,  can  and  do  contribute 
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TYPE  f932>A  DISTORTION  t  NOISE  METER 


00 


lor  nu'asurtrmcnts  of  sinc-wjvc  disiortuin  and  noise 

throuxhouf  the  audio  ran^e.  ()\er*all  pass-hand  of  the  volt¬ 
meter  circuit  extends  to  cycles,  thus  includin^e  all 

*F.C.C.  Rules  and  Regulations,  Sections  3.254  and  3.46,  os 
amended 


GENERAL  RADIO  COMPANY 

Cambridge  39,  Massachusetts 

90  West  St.,  New  York  6  920  S.  Michigan  Ave.,  Chicago  5  1000  N.  Seward  St.,  Los  Angeies  38 
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Type  I30I-A  low-Oistortion  Oscii/ofor 


Here’s  Your  “PROOF-OF-PERFORMANCE” 


noise  and  distortnin  products  contained  in  this  range; 
particularly  the  5rd  harmonic  tif  a  I  S,tMMI-cycle  test  is  in¬ 
cluded. 

I'his  instrument  is  c«>ntinuously  adjustable  and  can  he  set 
to  any  frequency  quickly  since  it  has  only  one  main  tuning 
control  plus  a  small  trimmer.  ith  it  measurements  can  be 
made  on  a-f  distortu>n  in  radio  transmitters,  line  amplitiers, 
speech  amplifiers,  speech  input  equipment  to  lines;  noise 
and  hum  levels  of  a-f  amplifiers,  wire  lines  to  the  transmitter, 
remote  pick-up  lines  and  other  station  equipment. 

Full-scale  deflections  on  the  large  meter  read  distortions  of 
0.5,  I,  5,  10  or  50  per  cent;  range  for  carrier  noise  measure¬ 
ments  extends  to  80  dh  helow  lOO^o  modulation,  or  80  db 
helow*  an  a-f  signal  of  zero  dhm  level.  The  a-f  range  is  50  to 
15,000  cycles,  fundamental,  for  distortion  measurements 
and  50  to  4  5,()0()  cycles  for  noise  and  hum. 

Type  1952-A  Distortion  and  Noise  Meter:  $575.00 


TYPE  1301-A  LOW-DISTORTION  OSCILLATOR 


Fspecially  designed  for  rapid  measurements,  this  highly- 
stahle  oscillator  has  exceptionally  low  distortion.  By  means 
of  push  buttons,  27  fixed  frequencies  between  20  and  15,000 
cycles  may  be  selected  in  logarithmic  steps.  Any  frequency 
between  steps  can  be  obtained  by  plugging  in  external  re¬ 
sistors.  The  distortion  over  the  entire  range  will  not  exceed 
the  following  percentages:  with  5,000-ohm  output,  0.\% 
from  mi  to  7,500  cycles;  O.  l5^o  at  other  frequencies.  >X’ith 
600-ohm  output  0.1  %  from  40  to  7,500  cycles;  0.25%  from 
20  to  40  cycles  and  0.15%  above  7,500  cycles. 

'I  he  oscillator  is  calibrated  to  within  ±{\y2%  5  O. I  cycle); 
the  calibration  is  mit  affected  by  changes  in  load  or  plate 
supply  voltage;  drift  is  less  than  0.02%  per  hour  after  a  few 
minutes  operation.  I  he  operation  of  the  oscillator  is  unaf¬ 
fected  by  ordinary  climatic  changes. 

I'ype  I  M)l-A  Low  Distortion  Oscillator:  $395.00 


AS  ANNOl  N(TD  by  the  Federal  ('ommunications  (>om- 
mission,*  effective  August  1,  1949  all  a-m  and  f-m  broadcast 
stations  will  be  required  to  make  pr(H>f-of-performance 
checks  of  over-all  noise  and  distorticm  of  the  complete 
station  at  least  once  a  year. 

Many  stations  already  make  these  measurements  at  fre¬ 
quent  intervals  as  routine  operating  maintenance  to  insure 
the  continuous  high-quality  service  the  modern  transmitter 
system  is  capable  of  supplying. 

(leneral  Radio  instruments  for  these  measurements  have 
been  available  for  some  time,  and  are  in  regular  use  by  the 
leading  stations  where  this  equipment  has  given  accurate, 
convenient-to-use  and  trouble-free  service. 


Ihe  (i-R  lype  1932-A  Distortion  and  Noise  Meter  meets 
all  of  the  I .( !.(  .’s  requirements  for  measurements  of  this  type 
for  both  a-m  and  f-m  services;  the  l  ype  I  5tH.A  Low-Distor- 
tion  Oscillator  is  the  ideal  companion  unit  for  use  with  the 
'iy|>e  19^2-A.  Both  of  these  instruments  are  relay-rack 
mounted  and  can  be  supplied  in  panel  finishes  to  match  most 
existing  installations. 


TUBES  AT  WORK 


(continued) 


Sro  PLAY  33-1/3,  45  AND  78  RPM 
RECORDS  AT  THE  .  .  . 

SAME  LOW  NEEDLE  PRESSURE 

No  concealed  mechanism  raises  or 
lowers  needle  pressure  as  the  knob 
is  turned  on  Astatic's  new  CLD  Turn¬ 
over  Type  Pickup,  in  switching  of 
play  from  one  type  record  to  another.  Thanks  to 
Astatic  engineering  accomplishments,  the  CLD  plays 
33-1  3  or  45  RPM  recordings  and  standard  78  RPM 
at  the  same  feather-light,  eight-gram  pressure  .  .  . 
tracking  perfectly,  providing  first  quality  reproduction 
free  of  needle  talk.  Elimination  of  a  needle  pressure 
adjustinq  mechanism  abolishes  a  potential  source  of 
trouble  and  varyinq  reproduction  characteristics.  The 
CLD  Pickup  employs  the  LQD-1  Crystal  Cartridge, 
with  two  seoarate  "Q"  Needles  (sapphire  or  precious 
metal)  which  snap  in  or  out  independently  by  gentle 
pry  or  pressure  with  the  tip  of  a  penknife  and  without 
removing  cartridge  from  arm.  The  excellence  of 
frequency  response  is  particularly  notable  at  low 
frequencies.  A  die-cast  curved  arm  finished  in  dark 
brown  Hammerlin,  mounts  seven  inches  from  turn¬ 
table  center.  Available  for  prompt  delivery. 


Dark  Brown 
Hammerlin 


8  Grams 


Columbia  :?281  Test  Record,  33-1  3  RPM 


Audio  tone  Test  Record.  78  RPM 


to  the  flame  propagation  process 
under  part-throttle  conditions 
either  through  the  creation  of  nas¬ 
cent  o.xygen  or  mechanically  by 
accelerating  the  e.xpansion  of  the 
initiating  sphere  of  burning  gases. 


.Making  Oil  fruni  Coal 

Measi'Rkment  and  control  of  all  the 
major  process  variables  in  the  high- 
pressure  coal  hydrogenation  process 
demonstrated  recently  at  Louisiana, 
.Missouri,  pre.sented  many  new  prob¬ 
lems  to  the  instrumentation  engi¬ 
neers  of  llechtel  Corporation  and 
the  Hureau  of  Mines. 

.-Ml  temperatures  in  the  high- 
pressure  area  are  measured  by 
means  of  thermocoui)les  connected 
to  panel-mounted  KlectroniK  poten¬ 
tiometers  which  are  either  indica¬ 
tors,  recorders,  or  recorder-control¬ 
lers.  For  control  of  temperatures, 
separate  Brown  ElectroniK  circular 
chart  potentiometers  equipped  with 
Air  0-Line  pneumatic  control  are 
u.sed.  This  type  of  control  provides 
a  throttling  action  of  the  pneu¬ 
matic-operated  control  valves,  such 
that  the  temperature  is  maintained 
clo.se  to  the  desired  v,alue  in  spite  of 
varying  recpiirements  for  heat  in 
the  process. 

All  pressure  recorders,  controls, 
and  recorder-controllers  in  the 
high-pressure  area  utilize  Bourdon 
tube  elements  for  measurements. 
Fisher  nonindicating  pressure  con¬ 
trols  are  locally  mounted  on  the  pro¬ 
cess  equipment,  but  the  Brown 
recorders  and  recorder-controllers 
are  located  in  the  control  house  and 
connected  to  locally  mounted  indi¬ 
cating  pneumatic  transmitters  con¬ 
taining  the  Bourdon  tube  elements. 

The  large  majority  of  gas,  li(|uid. 
and  vapor  flows  in  the  hydrogena¬ 
tion  process  are  measured  on 
the  (lifTerential  pressure  principle 
whereby  an  orifice  placed  in  the  flow 
line  creates  a  pressure  drop  which 
is  a  measure  of  the  rate  of  fluid 
flow. 

For  the  measurement  of  high- 
pressure  flows  two  different  tvpes 
of  nonindicating  differential  pres¬ 
sure  transmitters  are  utilized, 
namely :  Statham  elements  for  flows 
to  be  recorded  only,  and  special 
Brown  electric  meter  bodies  of  th" 
mercury  manometer  type  for  flows 
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Anil  wliicA  Metollic 


Rectifier  Is  Best? 


No  one  type  is  “best."  Each  type  of  rectifier 
has  characteristics  which  made  it  a  “natural” 
for  a  particular  application.  For  every  appli¬ 
cation  there  is  usually  one  best  type.  The  cor¬ 
rect  choice  depends  upon  the  application.  Here 
are  general  recommendations! 


}w-voltage  selenium 


high-voltage  selenium 


- GENERAL  RECOMMENDATIONS - 

Where  you 

want  Use  Because 

Small  size  High-Voltage  Selenium  ERcept  for  12  volt*  ond  below,  fewer  high-voltage  selenium  cell*  ore  needed. 


Resistance  to  Corro-  Oil-Filled  Selenium  Stacks  ore  hermetically  sealed  in  oil,  protected  against  fumes,  dirt  and  dust, 

sive  Atmosphere 


Low-voltoge  selenium  is  generally  recommended  as  a  compromise  between  copper- 
oxide  and  high-voltage  selenium.  Where  some  of  the  features  of  both  high-voltage 
selenium  and  long  life  copper-oxide  are  desired,  low-voltage  selenium  would  be  a 
logical  choice. 

To  fully  meet  your  needs  General  Electric  an  impartial  recommendation.  Contact  your 
makes  all  three  types.  If  you  have  a  rectifier  G-E  Apparatus  Agent  or  write  Apparatus 
problem,  bring  it  to  us.  As  we  make  all  three  Dept.,  General  Electric  Company,  Schenectady 
types,  we  play  no  “favorites.”  You  can  expect  5,  New  York. 


GENERAin  ELECTRIC 
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US 


1830  SO.  54TH  AVENUE 
CHICAGO  50.  ILLINOIS 


TUBES  AT  WORK 


(continued) 


Write  to  Department  /  on  Company  letterhead  for 
Amphenol  Catalog  A-l  and  the  supplement  A-l-li,  a  (omprehemtte  luting 
of  hreuall  connectors. 
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Sensinq  element  of  gamma-ray  level  indi¬ 
cator  is  square  box  moun«ed  on  side  of 
this  hot  catchpot 


f/J^£§MUcomiaoKS 


Operate  Continuously  at 
Destructive  Temperatures 

For  aircraft  firewall,  jet  engine,  thermocouple  and 
other  high  temperature  installations,  Amphenol  offers 
the  best  heat-resistant  and  vibration  and  shockproof 
electrical  connectors.  Connectors  are  of  a  unique  one- 
piece  design  manufactured  of  steel  protected  by  cadmi¬ 
um  plating.  Ceramic  dielectric  inserts,  shock  mounted, 
protect  the  contacts  at  abnormally  high  temperatures. 

With  silver  plated  contacts,  circuit  continuity  is  not 
impaired,  and  selected  alloys  retain  spring  tension  and 
function  with  lowest  milivolt  drop. 

Amphenol  Firewall  Connectors  have  been  subjected 
to  the  full  C.A.A.  requirements  and  have  continued  to 
operate  efficiently  long  beyond  the  test  time  limit.  Am¬ 
phenol,  again,  has  given  the  aircraft  industry  a  new 
contribution  to  safety  in  the  air.  Amphenol's  Firewall 
Connectors  are  also  an  indispensable  new  tool  for  high 
temperature  industrial  applications. 


to  1)0  rooiriloii  and  c-ontroilod.  llot.i 
i..  l>os  onipioy  sopaiaie  paiiel- 
nio..nto(l  r,iocironii\  cuvaiai'  cnail 
'  poiontiomoiors  lor  roroid.iiK  or 
rontrol. 

'Itio  Statham  oienuMit  oi)Oiatt*.s  on 
I  the  princii)k‘  tliai  .-uviciiinK  or 
fompre.s.sinK  wire  rau.-ie.s  chanire.s  in 
j  electrical  re.si.siaace  and  that  .such 
^  a  ctianne  ca.i  he  a  niea.sure  ol  the 
force  actiiin  on  tne  wire.  For  now 
'  n.e.r.siirement  the  ditferential  iire.s- 
.siiie  acro.s.s  the  orifice  plate  i.s  con- 
'  nected  to  the  element  in  .such  a  way 
that  a  force  in  one  direction  is 
created  on  four  wires  in  the  ele¬ 
ment.  The  wires  are  arrantred  so 
,  that  two  tend  to  he  stretched  hy  the 
I  force  while  the  other  two  are  com¬ 
pressed.  Thus  an  apjireciahle  re- 
sistance  chaiirre,  measured  hy  the 
potentiometer,  is  created  as  an  indi¬ 
cation  of  the  llow. 

In  the  low-pressure  ves.sels  sev¬ 
eral  desirrns  of  nonindicatiiiK  level 
controls  or  alarms  as  well  as  level 
in.licators  are  employed.  These  are: 
Fisher  displacement  type  with 
pneumatic  control,  Varec  iloat  type 
remote  indicator,  Bin-Dicator  dia¬ 
phragm  type  electric  alarm,  and 
Taylor  diaphrap'm  type  with  pneu- 
:  matic  transmission  of  level  read- 
inpks. 

As  a  check  on  the  composition  of 
the  >ras  streams  in  both  the  liipiid 
and  vapor  phases,  several  Bailey 
hydrojren  analyzers  and  recorders, 
together  with  Hanare.x  specific 
irravity  recorders,  are  used.  The 
Kas  samples  are  let  down  from  700 
atmospheres  to  10  inches  of  water 


AMERICAN  PHENOLIC  CORPORATION 


Small  diameter, 
light  weight,  and  flexibility 
among  the  many  extra 
advantages  of  nylon  heat- 
resistant  jackets 

The  first  thermoplastic-insulated  wire 
to  re<eive  l'n<lerwriters’  approval  for 
use  in  elis  trical  appliances  at  teni|)era- 
tures  to  90  is  now  bein^;  made  by 
coverint;  the  wire  with  a  jacket  of 
Hu  I’ont  nylon  |>lastic. 

Only  a  thin  coat  in);  of  li^tht  weight 
nylon  is  neerled  to  (irovide  this  adderl 
heat-resistance,  instead  of  the  heavy 
asbestos  jilt  ket  formerly  ustsl.  'I'hus 
this  wire  has  the  advantiiges  of  /if’/it 
iriif;hl.  small  diumitiT.  and  llrxihility. 

And  in  addition  to  raising  the  heat- 
resistance  of  the  primary  insulation, 
nylon  provides  improvisl  resistance  to 
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oils,  chemicals,  and  abrasion  .  .  .  plus 
I'xtra  smoathru'ss  for  easier  pulling. 

To  help  you  moke  better  products 

Today,  manufacturers  of  electrical  wire 
are  finding  that  a  jacket  of  nylon  re¬ 
duces  deformation  under  load  at  ele- 
vatcsl  temi)eratures,  and  they  are  using 
this  propc-rty  to  helj)  mend  the  increas¬ 
ing  demand  for  heat-ri-sistant  wiring. 
Nylon  can  help  you  make  many  elec¬ 
trical  products  better.  This  I)u  Pont 
|)lastic  can  he  extrude-d  over  bare  wire 
or  over  primary  insulation.  It  can  Ice 
molded  into  thin  sections  and  intricate 
shaices,  and  around  metal  inserts. 

How  can  you  take  advantage  of  its 
unu.sual  propertit>s?  To  see  how  other 
manufacturers  are  using  nylon  profit¬ 
ably,  and  for  valuable  information 
on  molding  and  extrusion  of  nylon, 
write  for  free  Icooklets. 


K.  I .  du  I’ont  de  Nemours  &  Co.  tine.), 
I’la.stics  Department. 

MAIN  SALIS  OFFICISi  3.50  Kiflh  Avenue, 
New  York  1 ,  N.  Y.;  7  So.  Dearborn  Street , 
Chicago  3,  Illinois;  84,5  K.  60th  Slrcsct, 
lacs  Angeles  1,  California. 


NEW  NYLON-JACKETED  WIRE 

for  Radio,  Electrical  and  Electronic  Devices 


HIAT-RISISTANT  nylon-jack- 
eted  wire,  made  by  (lavitt 
Manufacturing  ('o.,  Hnwik- 
field,  MasH.,  in  two  types: 
1  t>4"  wall  thiekm*ss  with 
:t00-voll  ralinK,  and  1  .'12" 
wall  thiekni'ss  with  6(N)-volt 
rating;  — l>oth  with  .Vmil  ex¬ 
truded  nylon  jackets. 


/ 


/ 


You  get  better  service  from  Leach  Relays  because  thousands  of  types  of 
relays  for  thousands  of  applications  have  been  proved-in-use  for  over  30  years. 

Leach  Relays  are  designed  with  an  exceptionally  high  factor  of  safety 
for  extra  dependability.  Simplicity  of  designs  makes  installation  quick,  easy 
and  inexpensive.  Get  all  the  facts  and  make  your  own  comparisons.  LEACH 
Relays'  outstanding  performance,  reliability,  sturdiness  and  economy  have 
been  proved-in-use. 

Highest  standards  of  engineering,  materials  and  workmanship  assure  long, 
safe,  efficient,  trouble-free  service. 

FOR  BETTER  CONTROLS  THROUGH  BETTER  REIAYS-CONTACT  lEACH 


&9IS  AVALON  BOULEVARD.  *  LOS  ANCCLLS  3.  CALIF, 
^•prtitnfafives  in  Principal  Cities  of  U.  S.  ond  Canada 


TUBES  AT  WORK  (continued) 

through  capillary  tubing,  which 
al.-so  tends  to  reduce  the  time  lag  of 
measurement.  The  hydrogen  ana¬ 
lyzer  operates  on  the  thermal  con¬ 
ductivity  principle,  measuring  the 
hydrogen  content  of  the  sample  by 
its  cooling  effect  on  an  electrically 
heated  wire  as  compared  to  that  of 
a  standard. 

The  specific  gravity  recorder 
operates  on  the  principle  that  the 
turning  force  imparted  by  the  gas 
sample  on  an  impeller-type  fan 
wheel  is  directly  related  to  the 
specific  gravity  of  the  gas.  The 
turning  force  of  air  on  a  similar 
fan  wheel  is  opposed  to  the  sample 
I  wheel  as  a  basis  for  comparison, 

I  and  the  difference  in  the  two  forces 
I  is  mechanically  connected  to  the  in- 
I  strument  indicating  pointer  and  the 
I  recording  pen. 

^  C ombiiKfinn  Check 

To  insure  safe  combustion  of  tfie 
fuel  gas  in  the  paste  and  vapor 
l)hase  preheaters  and  in  several 
I  other  portions  of  the  process,  Pro- 
I  tectcglo  comhustion  safeguard  con- 
I  trols  detect  the  presence  nr  absence 
I  of  a  flame  by  electrodes  inserted  at 
I  the  burners.  Tn  the  event  of  flame 
I  failure,  they  function  to  shut  off  the 
I  fuel  supply  as  well  as  to  energize 
alarm  signal  lights  and  horns  in  the 
control  room. 

I  The  major  phase  of  the  coal 
hvdrogenation  process  from  the  in- 
i  strument  viewpoint  is  the  hierh- 
'  pressure  area.  Industrial  instru¬ 
ments  used  for  automatic  control  of 
j  coal  preparation  in  this  operation 
i  are  panel-mounted  on  the  ground 
npor  of  the  co.al  preparation  build¬ 
ing  and  include  fll  a  Foxhoro 
temperature  controller  on  the  fur¬ 
nace  which  supplies  hot  gases  used 
to  dry  the  pulverized  coal  in  the  ball 
mill;  (’21  a  Wheelco  comhustion 
safecruard  svstem  on  the  fuel  sup¬ 
ple  of  the  gas  furnace;  and  fSl  a 
P.ailev  oxvgen  .analyzer  and  re¬ 
corder  for  the  gases  out  of  the 
f  urn  ace. 

Of  particular  interest  is  the 
1  special  Kennedv  Van  S.aun  device 
I  for  controlling  the  level  of  pulver- 
j  ized  coal  in  the  h.all  mill  by  onern- 
'  tion  of  a  Bailev  disc  feeder  on  the 
,  crushed  co.al  inlet  line.  The  control 
comprises  a  panel-mounted  unit 
which  contains  a  sm.all  glass  T’- 


138 


July,  J949  — ELECTRONICS 


“^”^1  lECTRICAl 
MEASIUUNG  instruments! 
FOR/<t^JOB. 


)IISC 


This  Westinghouse  Instrument 


Sa\ings  in  machine  time  up  to  1^''<  are  common 
amon^  the  users  of  the  American  Ttnil  Vt'orks 
Company's  new  hydraulic  duplicating  lathes! 

A  standard  feature  of  these  lathes  is  the 
Westinghouse  horsepower  instrument.  It  shows, 
at  a  glance,  the  horsepower  being  consumed  by 
the  cut.  This  enables  the  operator  tt)  take  full 
advantage  of  the  capabilities  of  the  machine  and 
to  make  maximum  cuts  without  overloading. 
Machines  can  be  easily  operated  at  peak  loads, 
without  the  dangers  of  overtaxed  motors  and 
damaged  cutting  t<M)ls. 


This  is  another  example  of  the  application  of 
Westinghouse  instruments  to  specific  problems. 
Westinghouse  instruments  are  engineered  and 
built  to  give  you  reliable  performance  in  etery 
application.  The  completeness  of  the  line  means 
electrical  measuring  instruments  to  fill  your 
needs  exactly  in  every  field  of  industry. 

Westinghouse  instrument  specialists  are  avail¬ 
able  in  the  field  for  consultation.  Call  your  near¬ 
est  Westinghouse  office  or  write  Vi'estinghouse 
Electric  Corporation.  P.  O.  Box  868.  Pittsburgh 
,i0,  Pennsylvania.  j-40373 


[Ouse 
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TUBES  AT  WORK  (continued) 

tube,  one  side  of  which  is  connected 
to  it  vertical  tube  installed  in  the 
ball  mill  to  the  level  control  point. 
This  tube  is  normally  subjected  to 
the  draft  pressure  in  the  mill  when 
the  level  is  below  its  bottom  end  and 
lesults  in  a  certain  level  of  litpiid 
in  the  L'-tube.  When  the  level 
reaches  the  bottom  of  this  tube,  the 
chanjre  in  pressure  causes  the  l'- 
tube  liipiid  level  to  chansre  and  in¬ 
tercept  a  photoelectric  cell  which 
electrically  actuates  the  coal  feeder. 

Primary  instruments  us<>d  in 
paste  preparation  include:  (1) 
three  Taylor  indicating  level  Kay'es 
connected  to  diaphrajrm-tyi)e  trans¬ 
mitters  installed  on  the  bottom  of 


because  oil  parts  are 

MATCHED 

for  thermal  characteristics 

Switch  the  temperature  back  and  forth  from  340  to 
—  55°C,  over  and  over,  and  still  you  won’t  affect  the 
stability  of  Ward  Leonard  Vitrohm  Resistors. 

Reason  is:  Ward  Leonard,  making  all  components*, 
can  control  thermal  charaaeristics  so  as  to  survive  the 
greatest  temperature  variations. 

Write  for  Vitrohm  Resistor  Catalog,  Ward  Leonard 
Electric  Co.,  31  South  Street,  Mount  Vernon,  N.  Y. 
Offices  in  principal  cities  of  U.  S.  and  Canada. 
*\’ilrt‘ous  enamel  coating  and  ceramic  cores  formulated 
and  made  hy  Ward  Leonard  .  .  .  u  ire  drawn  to  Ward 
Leonard's  s pecifications. 


Some  electronic  gear  of  the  recorder  con- 
trollers  for  liquid  level,  flow  and  tempera 
ture  used  in  coal  to  oil  conversion 

the  paste  feed  and  ether  stnratre 
tanks,  (2)  three  .leffrey  Waytrol 
I  control  units  for  the  iiutomatic 
weiyrhiti)r  scales  which  proportion 
the  amounts  of  i)ulveriz:“d  coiil  and 
dry  catalysts  to  the  jiaste  mixer, 

,  :ind  (tl)  a  Brown  recording  past'* 
oil  flow  controller  which  re>rulate.s 
the  iimount  of  oil  to  solids  in  the 
oaste  mixer. 

In  this  stace  of  the  process  ;t 
I  number  of  auxiliary  control  devices 
\  are  used  for  hijrh  limit  iind  suiiple- 
;  mentiiry  control  functions.  For  ex- 
’  ami)h“.  hiirh  and  low  level  Bin-Dicti- 
j  tor  alarms  ;ire  installed  on  the 
I  inilverized  co:il  storiijre  bin.  .\lso. 

I  Taylor  .self-opeiaited  thermonv'ter- 
actuated  control  valves  are  it.sed  on 
I  such  service,  iis  reirulatinir  ydow- 
;  pressuie  steiim  to  the  jacket  of  the 
coal  iiaste  mixer  and  to  the  jiaste 
feed  storajre  tank,  as  a  means  of 
temperature  control.  Fisher  dis¬ 
placement  type  level  controls  are 


WARDUONARD 

■uenic  COM* 


MSISTORS  •  tHCOSTATS  •  RCUYS  •  CONTtOl 
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Sorensen  Electronic  Voltage  Regulators 

alone  give  you  all  these  extra  safety  features: — 

•  Full  protection  against  both  line  and  load  changes 
from  one  instrument. 

•  Overvoltage  protection  using  the  special  Safety 
Diode,  developed  by  Sorensen  for  hair  line  precision. 

•  Additional  protection  against  overvoltage  by  use  of 
a  Heinemann  Circuit  Breaker. 

•  Protection  against  overload  through  a  Klixon  Over¬ 
load  Protector. 


operate 
in  safety 

WITH  FULLY 


LINE  AND  LOAD  STABILIZATION 


Th*  $or*ns«n  Volfog*  Regulotor  it  simple  ond  compact,  eosy  to  install.  It  has  only 
four  tubes  —  all  standard  except  the  special  Sorensen  Diode*.  It  is  designed  to  fit 
in  a  smoli  space  —  ideal  for  either  reloy  rack  mounting  or  cobinet  mounting. 


Don't  toke  chonces!  There  is  one  sure,  safe  protection  for  delicate  instruments  and 
complex  equipment  ~  Sorensen  Veftago  Regulotors. 


SPECIFICATIONS 


for 

Input  Voltage  Range 
Output  Voltage  Range 
Output  Load  Ronge 
Regulation  Accuracy 

Harmonic  Distortion 
Power  Factor  Ronge 
Recovery  Time 
Line  Frequency  Range 


the  1000S  Model 

95-125  V. 

adjustable  between  110—120  V. 
0-1  KVA 

^  0.1%  against  line 
^  0.2%  against  lood 
less  than  2% 
down  to  0-7  P.  F. 

3  to  6  cycles 
50  to  60  cycles 


Other  Models  from  150  VA  to  15  KVA  single  phase 
and  45  KVA  three  phase. 


NOBATRON  and  B-NOBATRON 

Send  for  information  on  these 
highly  stabilized  D.  C.  Regulators. 

literature  Availoble!  Send  for  your  Saturable 
Cere  Reocter  Data  Booklet  —  It's  FREE. 


400  CYCLE  REGULATORS 


Two  400  cycle  regulators  of 
higher  capacity  than  previously 
odvertised  are  now  ovailoble 
in  the  Sorensen  400  cycle  line. 


These  units,  primarily  de* 
signed  for  aircraft,  are  compact 
and  lightweight.  Working  from 
o  115  VAC,  400  cycle  source,  the  regulators  will  hold  the 
output  at  115  VAC  at  on  accuracy  of  0.5%  over  a  wide 
input  frequency  and  voltage  range.  The  copacities  of  the 
regulators  ore  1200  and  2000  VA, 


TECHNICAL  SPECIFICATIONS  I 

Input  Voltage  Kongo 

95  to  ns  volts 

Output  Voltage  Range 

110  to  120  volts 

Regulotien  Accurocy 

0.5% 

Inductive  Power  Foctor  Range  Down  to  0.7  P.  F. 

Ambient  Temperature  Range 

-55°C  to  +70°C 

Input  frequency  Range 

400  to  2400  cycles 

orensen  and  Company,  Inc. 


375  Fairfield  Ave.,  Stamford,  Connecticut 
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TUBES  AT  WORK 


(continued) 


An  EASY  and  ACCURATE  Way  to 
Measure  Audio  Frequency  Voltages 


•  I for  tli<'  of  \(<  Xolta^o  froiii  .(H)|  Noll  to 

loo  \  oils  oxtT  a  frr<jiii-iu  \  rail"*’ of  10  lo  I  oO.OOO  cm  Ics.  •  Nrciiraf  V 
of  n-ailiii^is  is  al  an\  |ioiiil  on  llu-  st'alc.  •  \*‘r\  slalilc  I'alilira- 

lion  iinaff<‘«  lf<l  li\  «  liaii;;<‘s  in  lino  vollap*.  IiiIm-s  or  cirruil  roiislaiils. 

•  liaiip’  sv\ ilrliiij"  in  <l<‘<a<l«‘  sl«-|is  easy  lo  use  otil\  ONIi  sralf  lo 
ri‘a<l.  O  Oiil|iiil  jack  ami  oiiI|miI  coiilrol  |iro\i(lcil  so  llial  Nolliiicicr 
can  Im*  iiscti  as  a  liic||.»aiii  (70  l)lt)  lii^li-fi<lclil\  ainplilicr.  •  Vcccs- 
sorics  ayailalilc  lo  cxicml  rcailin<:s  up  lo  10.000  Nolls  ami  <lo\\ii  to  10 
iiiicrox oils.  •  I’rcci'ioii  .''huiil  l{c^i^lors  comcrt  Nlmlcl  !{00  Volliiiclcr 
to  very  sensitive  <lirccl-rcailine  inilliannncicr. •  NN  rile  for  coinpicte  ilala. 

PRICE . $200.00 

In  oddition  to  th«  Model  300  Voltmeter,  Bal> 
lontine  Laboratories  olso  monufocture  Bottery 
Operated  Electronic  Voltmeters,  R.  F.  Electronic 
Voltmeters,  Peok  to  Peok  Electronic  Voltmeters, 
ond  the  following  occessories — Decade  Ampli- 
Aers,  Multipliers,  Precision  Shunt  Resistors,  etc. 


BALLA^Il  # 
LABORATORIES,  kc. 

BOONTON  N.  J. -U.S.A. 


also  u.sed  on  vessels  in  this  portion 
of  the  i)rocess. 

One  unusual  instrument  applica¬ 
tion  is  the  Brown  area  meter  whicii 
measures  the  How  of  viscous  past  > 
from  storage  to  the  preheaters.  This 
unit  operates  on  the  inductance 
hridRe  principle  and  utilizes  chaiiRes 
in  area  throuRh  a  variable  orifice 
with  a  fixed  differential  jiressure  as 
the  basis  for  How  measurement. 

Tivo  Level  hiilieatiirs 

.Measurement  and  control  of  the 
heavy  oil  level  was  prooauly  the 
mo.st  di.iicult  instrumentation  prob¬ 
lem  to  solve  in  connection  with  the 
hot  catchpot.  Should  the  level  in 
this  vessel  ro  too  low,  all  pressure 
in  the  .system  would  be  lost;  shoultl 
the  level  rise  too  hiRh,  failure  to 
make  separation  of  the  liRhter 
hydro-carbons  and  hydrogen  from 
the  heavy  oil  could  occur.  Two 
methods  of  measurement  are  em¬ 
ployed  and  arranRed  so  that  either 
can  be  used  to  control  the  level. 

In  one  arranRement,  a  Brown 
hiRh-pressure  mercury  manometer 
measures  the  differential  pressure 
between  two  hydroRen  purRC  lines. 
One  line  is  connected  to  the  upper 
vapor  space  of  the  catchpot;  while 
the  outlet  of  the  other  line,  which 
passes  vertically  down  throuRh  the 
liquid,  is  hx'ated  sliRhtly  less  than 
two  feet  above  the  bottom  of  the 
vessel.  It  i.s  desired  to  maintain 
the  level  about  five  feet  above  the 
bottom  of  the  vessel. 

Equal  flows  are  maintained  in 
both  purRe  lines  so  that  the  pres¬ 
sure  difference  is  due  only  to  the 
liquid  head  in  the  hot  catchjiot.  Hy- 
droRen  flows  throuRh  these  tubes 
must  also  be  sufficient  to  prevent 
asphalt  from  creeping  back  onto 
the  lines. 

Level  readings  are  transmitted 
electrically  to  an  electronic  recorder 
and  pneumatic  controller  on  the 
main  instrument  control  panel.  This 
latter  instrument  automatically  con¬ 
trols  the  heavy  oil  level  by  throt¬ 
tling  the  flow  of  heavy  oil  through 
a  diaphragm  motor  valve  located  on 
the  heavy  oil  outlet  line. 

The  second  method  of  checking 
and  alternately  controlling  the 
above  level  is  accomplished  by  a 
Geiger-Muller  detector,  known  as 
the  Gagetron,  which  is  installed  on 
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STACKPOLE  1 

_ _ 

ROI 

^CO 

RES! 

The  rapid  increase  in  the  use  of  molded 
iron  cores  throughout  electronic  engineering  has 
resulted  in  large  part  from  Stackpole  engineering 
that  has  made  new  and  improved  types  available 
at  attractive  prices.  In  addition  to  dozens  of 
standard  broadcast,  permeability  tuning  and 
high  frequency  types,  Stackpole  offers  numerous 
others,  a  few  of  which  are  illustrated  below. 


WHITB  FOR  STACKPOLE  ELECTRONIC  COMPONENTS  CATALOG  RC-7 


^SIDE  MOLDED 

Kxtra  density  of  pressure  extends  evenly 
the  entire  length  of  the  core.  Resulting 
uniform  permeability  makes  Stackpole 
Side-Molded  Cores  outstandingly  su|>e- 
rior  fur  tuning  applications  Rroadcast 
band  and  short-wave  types  available. 


TRANSFORMER  CORES  ^ 

for  filttr  coils  in  carrier  frequency  equipment. 

A.ssure  constant  inductance  over  a  given 
frequency  range.  Widely  used  where  con¬ 
stant  inductance,  limited  only  by  prede¬ 
termined  saturation  point  of  core,  is  needed 


CHOKE  COIL  CORES  ^ 

Ideal  for  audio,  “hash,”  r-f  chokes  and 
others.  Reduce  coil  dimensions  and  in- 
crea.se  Imsulated  leads  connect  to  coil 
and  permit  point-to-point  wiring.  Fre¬ 
quency  ranges  from  100  cycles  to  175 
megacycles. 


for  various  currents. 


HIGH-RESISTIVITY  CORES 

Made  of  a  special  material  showing  re¬ 
sistance  of  practically  infinity.  Reduce 
leakage  currents  and  noi.se  troubles,  mini¬ 
mize  voltage  breakdown  possibilities  Iw- 
tween  coils  and  core;  and,  where  cup  cores 
are  used,  eliminate  heavily  insulated  lead- 
in  wires. 


^SLEEVE  CORES 

By  permitting  use  of  smaller  cans  of 
less  critical  and  less  costly  materials, 
these  cores  a.ssure  a  high  order  of 
tuning  efficiency  in  greatly  reduced 
size.  In  some  instances,  it  may  not 
even  be  necessary  to  use  cans. 


I  TELEVISION  CORES 

From  horizontal  deflection 
and  flyback  transformer 
cores  to  I.K.  and  other 
types,  Stackpole  offers  a 
complete  line.  The  typt*s 
illustrated  hi're  assure  re¬ 
markably  uniform  results, 
save  on  assembly  costs. 


CUP  CORES  ^ 

These  unique,  self- 
shielding  units  arc  qH 
available  in  a  wide 
range  of  shapes  and  sizes  and 
are  finding  steadily  increasing 
use  throughout  modern  elec¬ 
tronics.  Can  be  mounted  close 
to  chassis  or  other  metal  parts. 


ELECTRONIC  COMPONENTS  DIVISION 


STACKPOLE  CARBON  COMPANY,  St.  Marys,  Pa. 
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TUBES  AT  WORK 


(continued) 


the  outside  of  the  vessel.  This  unit 
detects  >rumma  rays  which  are  emit¬ 
ted  by  a  radium  salt  contained  in  an 
iridium-platinum  needle  mounted 
on  the  pyrometer  tube  located  in¬ 
side  the  vessel.  The  Kamma-ray 
absorption  properties  of  the  heavy 
oil  differ  sufficiently  from  the 
vapors  and  prases  in  the  ves.sel  so 
that  this  device  .serves  well  to  detect 
the  heavy  oil  level.  This  type  of 
measurement  is  not  inlluenced  by 
chaiiKes  in  temperature,  pressure, 
or  chemical  composition  of  the 
fluids  in  the  vessel. 

Impulse.s  received  by  the  Ga^re- 
tron  are  amplitied  and  transmitted 
to  a  Brown  electronic  recording' 
controller  liK’ated  on  the  main  in¬ 
strument  control  i)anel.  Hand 
valves  in  the  control  air  lines  from 
the  two  level  controllers  are  pro¬ 
vided  so  that  either  can  be  used  to 
operate  the  control  valve. 


•  If  your  requirements  are  for  extra  fine-pitch  gears  and 
pinions  with  precision  tolerances,  send  us  your  prints 
for  quotation.  Beaver  Gear  engineers  are  trained  to  assist 
you  in  the  design  and  application  of  this  type  gear. 
Our  workmen  are  specialists  in  manufacturing  small 
and  medium  size,  fine  and  extra  fine-pitch  gears  to  your 
most  exacting  specifications. 


(]oiii|KU'l  Mierowave 
Signal  Gfiieralttr 


Thh  ki.y.stron  signal  gknkrator 
to  be  described  provides  a  handy 
source  of  microwave  energy  for  u.se 
in  .studyinir  uhf  phenomena,  as  a 
demonstration  unit  to  illustrate 
microwave  beacon  systems,  or  as 
a  piece  of  test  ecpiipment  for  mak¬ 
ing  sensitivity  and  siKnal-to-noise 
measurements  on  microwave  re¬ 
ceivers.  The  unit  employs  a  2K2.5 
klystron  operating'  at  approximately 
10,(100  me,  and  either  modulated  or 
continuous-wave  output  i.s  avail¬ 
able. 

The  unit  consists  of  three  main 
.sections;  the  rather  uniipie  circuits 
used  for  modulatin^r  the  klystron 
output,  the  scope  and  its  associated 
circuits  to  irive  a  visual  indication 
of  the  modiil'itii"  pulses,  anil  the 
"ower  supply  section. 

The  klystron  siyiwd  generator 
utilizes  a  system  of  modulation 
which  was  developed  by  Robert 
Kudin,  formerly  associated  with  the 
l.eru  Laboratories.  The  system  is 
ba.sed  on  the  intermittent  genera- 
tion  of  a  carrier  of  constant  ampli¬ 
tude  with  the  ratio  of  on  to  off 
periods  beinp  varied. 

To  illustrate  this  principle,  let  us 


Low  Inertia  Motors, 
Precision  Gear  Train* 
And  Combinations 
for  400  cycle  or 
60  cycle  operation. 


Direct  plote-to-plot*  wind¬ 
ing  eliminotes  the  output 
transformer  in  the  servo 
amplifier.  Wherever  weight 
and  compactness  ore  im¬ 
portant  in  0  military  or  in- 
dustriol  control  system,  this 
new  Tronsicoil  design  de¬ 
velopment  is  your  logical 
solution. 


O  Varied  housing  designs  suit- 
oble  for  oil  stondord  mount¬ 
ings. 

a  Motor  Stoll  torque  .25  In 
os  to  4.25  in.  os. 


Coflipitt*  Technkol  Doto  Availabie. 
Requesl  on  Company  letterheod 
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EXCELALL 

179H 


TRACING  PAPERS 


IVORY 

167 


BLUTEX 

175H 


MADE  TO  MEET  YOUR  REQUIREMENTS 


Kitliii}:  till*  exart  iicfils  of  draflsiiicii  anil  *-iif:iin*iTs  for 


oviT  half  a  ••enturv,  P()ST  has  sought  to  proilure  ihf 


finest  prwluet  for  each  problem,  purjiose  or  neeil. 


ONE  FORTY^ 


In  traeing  ineiliuins,  I*()ST  has  jierfeeteil  a  s|M-eiali/eil 


group  of  5  pa|N‘rs  whieh  they  lielieve  exhihit  a  inarkeil 


sii[M-riority  over  all  eoin|M‘titive  priwluets— a  su|M‘riority 
so  obvious  that  a  single  trial  is  sufTieient  to  establish 


their  use  as  staiiilanl  praetiee  in  your  organization. 


THE  FREDERICK 


'T  CO 


.»  l*OS  i'  I  rat  ' 
irtfi  l^apers  untler  v<Mir 
ttftrralinfinnulitions.  U  ritt* 
for  \iHtr  frrt*  samples  Unla\ 
—  tare  of  l*.<K  tfox  IO*H. 
<  hirofto  Ilf. 


MPANY 


36S0  AVONDALE  AVENUE  •  CHICAGO  18,  ILLINOIS  •  •  Houston  •  Detroit  •  Chicogo  •  Los  Angeles  •  Milwoukee 


Dislribulors  in  all  Principal  Cities 

FOR  EVERY  PLAN  YOU  MAKE  -  -  -  THERE’S  A  PAPER  BY 
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Three  versatile  grades . . . 


^  •'I  l.(  0\  K  KlltKKt.l.  \>  —  (f  r;i(l<‘(J-T-U!?0 —  ('.oinliiiio  lii<;li 

Id'hI.  tlaiiir  anil  urr  ri->i>laiirr.  It  in  ri-i'oiniiii-iiili-il  I'nr 
<‘\arliii"  low-lonn  l•ll•^lri^al  a|i|iliraliiinn  anil  liir  inmila- 
tiiin  in  traii'rornii-rn.  innlnrs  ami  iiIIiit  a|i|iliral ioiin  niili- 
ji'rlfil  III  i‘lr\ all'll  trinprraliirrn. 

2  MKIAMINK  HUKUl.l.XS  —  (.raili-  XKi  1$  -  « I  I  —  I  .\- 
Irrinrlv  liiiili  Irnsili-.  lli'Miral.  riiin|iri'nni\ i-  anil  iin|iarl 
nlri'n"lli  \alnrn.  Mi^li  liral  ri'ninlaiiri'  anil  iiimiiI  ari' 
ri-'inliiii:  |irii|ii‘rlirs.  I  )ii'li'rlrir  nlri'llfrlli  ami  ilirli-rlrir 
111"  rliararirrinlirs  i-M'rlli'nl  nmliT  liif;li  hnmiililv  I'nii- 
ililiiin*  ami  I'lrxali'il  lrm|ii'raliiri'n. 


2  rilKMil.U;  —  (iraili-  (;|{-}{(t|  —  \  nlajilc 

l\|ir  llial  lian  lii^li  im|iarl  nlrriiirlli.  ^iinil  rli-ririral 
|irii|irrlii's  ami  ri-ninlaiirr  In  liral.  I.nu  ilinii'ii'innal 
rlian^i'  iinilrr  imiint  rnmlilinns.  Ln|irrialK  niiilalilr  fur 
( !lans  |{  iii'iilaliiin  ami  nllirr  i-lrrlriral  a|i|ilii'aliiinn  ri'- 
i|iiirini:  liral  rr'i'laiirr. 


/•V>r  fuH  ilt’hiils  oil  l‘livnolilt'  l  ihrruliis  l.oiiiiimtfs  <•«//  or  irrilo 


NATIONAL  VULCANIZED  FIBRE  CO 

WILMINGTON  f' DELAWARE 
Offices  in  y  Principal  Cities 

Since  1873 


FIG.  1  Circuit  diagram  of  unique  modu¬ 
lator  used  in  microwave  signal  generator 


■suppose  that  the  emission  of  an  I'-f 
wave  is  being  interrupted  at  a  cer¬ 
tain  rate  and  that  the  on  periods  are 
as  long  as  the  off  periods;  the  en¬ 
velope  will  then  be  a  square  wave. 
If  this  signal  is  then  detected  at  the 
receiver  by  a  diode  rectifier,  the 
diode  current  will  follow  the  en¬ 
velope  and  the  resulting  square 
wave,  if  averaged  over  a  period  of 
time,  will  assume  a  steady  value. 
If  now  the  ratio  of  on  to  off  periods 
is  changed  so  that  the  emission  is 
on  longer  than  off,  the  average 
diode  current  at  the  receiver  will 
I  increase.  Lengthening  the  off 
periods  and  shortening  the  on 
periods  will  result  in  a  reduction  of 
diode  current. 

It  is  convenient  to  keep  the  repe¬ 
tition  rate  (25,000  pps)  of  the 
pulses  constant  and  vary  the  length 
of  the  on  periods.  Also  instead  of 
completely  cutting  off  the  emission 
of  the  carrier  wave  during  the  off 
periods,  its  amplitude  can  be  re- 
I  duced  to  a  constant  predetermined 
'  fraction  of  the  amplitude  during 
the  on  periods.  It  is  seen  that  the 
relative  variations  of  diode  current 
depend  only  on  the  ratio  of  on  to 
off  periods  and  are  independent  of 
the  actual  amplitude.  It  is  there¬ 
fore  possible  to  pass  the  received 
signals  thru  amplitude-limiting  de¬ 
vices  before  detecting  them  and  in 
this  way  practically  eliminate  the 
inlluences  of  variations  in  trans¬ 
mission. 

I  To  accomplish  the  cutting  on  and 
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6B1ASIX1  )6  18 

78tAeiX1  163  18 
33381ABIXI  16  8  3? 
3881AIXI  16  3  18 

2348tAlXI  16  8  33 


663ALXt  33 
782AIXI  37  6 
33383AiX1  33  6 
78B3AIX1  33  6 
33482AIX1  33  6 


3068?ALXt  41  44 

307B3A1X1  41  S  44 
133B3AIX1  43  3  37 
37867AIX1  41  3  44 
I34B7AIXI  47  3  32 


106B7ALX1  43  37 

107B7AIX1  45  5  32 
133B7AIX1  46  7  52 

I28B2AIXI  43  3  32 
134B7AIX1  46  7  52 


706B3ALX1  61  3  66 
707B3AIXI  67  66 

133B3AIXI  63  3  78 
278B3ALX1  67  66 

134B3AIXI  63  5  78 


1C4B6SAiX1 

10SB6AiXt 

106B6AlXI 

107B6AU1 

I3367AIX1 


Federal 

Telephone  and  Radio  Corporation 


SElfNIUM  end  INTEIIN  DIVISION.  900  PotiOK  .  Cost  Nework,  New  Jersey 

ta  CaAods  Federal  Ele<lfi<  Monulocturme  Cemeony.  l*d  .  Montreal  f  O 
fapaH  Ottrr'kvtofi  lnter»at<enol  Standard  Electric  Cere  67  8raed  St  ,  N  V 


0*1  fc 

An  IT&T  Associate 


SELECT  THE  TYPE  YOU  HEED... 

Get  immediate  delivery  from 
Dealer  or  Distributor 


Now  you  can  engineer  your  own  AC 
to  DC  power  conversion.  Just  check 
your  requirements  against  Federal’s 
list  of  Packaged  Power  and  order 
what  you  need.  Dealers  and  distrib¬ 
utors  stock  these  popular  standard 
sizes.and  can  fill  your  order  prompt¬ 
ly  and  accurately. 

This  list  includes  but  a  fraction 
of  Federal  Stacks  many  more 
types  have  been  developed  for  spe¬ 
cial  applications.  Our  engineers  al¬ 
ways  stand  ready  to  cooperate  in  the 
design  of  any  new  stack  you  may 
require.  Send  for  handy  “Packaged 
Power"  check  list.  Write  Depart¬ 
ment  F-513. 


2 

6C1ABIX1 

8 

9  3*'r  iVi*" 

4 

7CIAB1X1 

8  7 

9  4’.«-  1’/.* 

6  * 

233C1ABIX1 

8  5 

11  'B*  4V  1*4 

8 

78C1AIXI 

8  7 

9  t't  U'h~  IV,' 

12 

334C1AIXI 

8  3 

n  6'i«4'v  I'V.*" 

Federal,  America's  oldest  and  larg¬ 
est  manufacturer  of  Selenium  Recti¬ 
fiers,  also  has  a  complete  line  of 
Miniature  Selenium  Rectifiers,  rang¬ 
ing  in  size  from  65  Ma.  to  500  Ma. 
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LOCKSEAM*HlCKtLCMHODES 

Television 

.  _ *  roihodes,  O  potented  ® 


*  r  ihodes  o  potented  product  of  the 
lockseom*  ^-fhodes,  P  ^  Electroiric  Oivicon 
Superior  by  producing  quolity 

has  "earned  its  sp  V  television 

cothodes  for  the  exp  d  machinery  turns 


/i\\ 


Correct  performance  characteristics  are  assured  by  a  combination  of  exacting 
production  procedures,  constant  metallurgical  and  chemical  laboratory  control  and 
continuous  testing  both  in  our  Electronics  Laboratory  and  in  actual  service. 

Superior  Lockseam*  cathodes  are  available  in  round,  oval  and  rectangular  shapes, 
plain  or  beaded  as  required. 


FIG.  2-  Curve  of  vt  Ip  showing  how 
length  of  output  pulses  is  changed  by 
modulator  shown  in  Fig.  1 

iitT  of  the  2K25  klystron  output  in 
a  practical  way,  the  circuit  of  Fig. 

1  is  used.  A  sawtooth  voltage  is 
applied  to  T,.  The  cathode  of  F,  is 
biased  by  the  voltage  output  of  the 
cathode-follower  triode  F,  which  in 
turn  is  modulated  by  the  a-f  input. 
The  steady  cathode  bias  of  F,  is 
determined  by  which  also  deter¬ 
mines  the  grid  bias  of  F,.  The  drop 
in  the  cathode  resistor  R,  deter¬ 
mines  the  bias  of  F,  and  determines 
the  ratio  of  on  to  off  of  F,.  The 
plate  current  of  F,  is  carried  thru 
R.,  and  the  voltage  drop  of  the  plate 
current  thru  R,  is  applied  to  the 
control  grid  of  F..  The  length  of 
the  plate  current  pulses  in  F,  are 
the  on  and  off  periods  desired  (see 
Fig.  2).  These  pulses  are  amplified 
and  used  to  turn  the  Klystron  plate 
voltage  on  and  off. 

The  front  panel  controls  provide 
a  means  for  varying  the  klystron 
repeller  voltage  and  thereby  vary 
the  r-f  frequency  within  narrow 


Write  for  full  information  on  types  of  materials,  dimensional  range  and  tolerances 
of  these  revolutionary  Lockseam*  cathodes. 

For  Electronic  products  for  export,  contact  Dnver-Harris  Company,  Harrison, 
New  Jersey.  Harrison  6-t800. 

•Superior  Tube  Company  Patency 


SUPERIOR  TUBE  COMPANY 

jar-^  2500  Germantown  Ave.,  Norristown,  Pa. 

ELECTRONICS  DIVISION 
188,000  SQ.  FT.  PRODUCING  METAL  TUBING 


Compact  microwave  signal  generator  capa¬ 
ble  of  producing  modulated  or  unmodulated 
r-f  at  approximately  10.000  me.  Scope  moni* 
tors  moduloting  pulses,  and  meter  reads 
average  klystron  cothode  current 
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or  mu  simf  licit),  ii  ule  rjuge,  and  high  accuracy  hi  the  control  of  modem  electronic  circuits 


Cutdu^  t$eu  f»t  the 

HFLIFOT  1  \U,dtl 
lit  Turn-  I  ’i"  r>: 


Primary  di*l  of  thf  Dl'ODlAL 
durian  r«  A  renoiuttiim  Thf  «>» 
r  of  tompitie  rtt  idkltoHi  "todtt 


A  mulfi'turn  rotationaUindicating  knob  dial  for  use 
with  the  HELIPOT  and  other  multiple  turn  devices. 


Provides  many  times  greater  resistance  control  in 
same  panel  space  as  conventional  potentiometers! 


THI  OIODIAI  i<  A  unique  AJ^aniemcni  in  knob  liial  desiftn 
It  i«<iisists  e>'An(iAU>  of  a  prmar)  knob  dial  itt-atrd  to  a 
cofKcntrii.  turns  induatifi^  set.ondarv  dul-and  the  entire  unit  is  so 
cumpiit  It  requires  onls  a  2  diameter  panel  ^paic' 

The  in ODIAL  is  so  drs'itned  that  ■>  a*  chc  primar>  dial  routes 
through  eat.h  <(>mpletc  resuluttun-the  sexondars  d:«l  moves  <>r>e  dist- 
st.<n  on  irs  scale  Thus  (he  s«xondarv  dial  counts  the  number  ol  com¬ 
plete  revolutions  made  bv  the  prunarv  d>al  When  used  «  th  the 
HlLIPot.  the  DKiinAl.  rcK’stcrs  ^r>r/.  the  angular  pi'sicon  of  (he 
slider  contact  on  anv  g.vcn  helix  as  util  as  the  particular  helix  on 
*  h  ch  the  slider  is  pusitiontd 


1r  YOU  are  designing  or  manufacturing  ant  npe  of  precision 
tUctruOic  equipment  be  sure  ro  inststigate  the  greater  c  n- 
venien>e  utiiirx,  range  and  ompaitness  (hat  can  be  mcorpotau-d  mt') 
Sour  equ  pment  b..  using  tne  revo{ut.onar>  HIllPoT  |.  r  rheostat- 
pi >it nr.  meter  control  applications  and  bv  using  the  nem  Dl(.>DIAL 
lurns-indicating  knob  described  at  right 

ffrit/fs.  ^«-re  $f  iht  UlllPdl  priH^iple  whereas  a  conven¬ 
tional  pi'te.n(i<  meter  consists  ot  a  oee/r  coil  of  resistance  winding,  the 
(liilPor  has  i  re-s:stancC  element  "uti  ;.■**.«<  lunger  cenled  fto 
into  a  case  which  requires  no  more-  panel  space  than  (he  eonventi  nal 
unit  A  simple  tt>c>lpr<A>f  guide  cc>n(rols  the  slider  cunta«.t  so  that  it 
follows  the  helical  path  >f  the  res'siance  winding  trom  end  t»  end  as 
a  single  knob  is  rotated  Result  r«jr^’  im^rtue  in  pjHtl  tpj.t 
rttfuirtn.tnt  the  HI  LtPOT  g.ces  >ou  as  much  as  12  tirtves*  the  control 
surface  You  get  far  grearcr  accuraev  finer  settings,  increased  range-> 
With  maximum  eompaccness  and  (>perating  Mmplieit>' 


through 


COMPUTE  RANGE  Of  TYPES  AND  SIZES 


TWO  SIZES^MANY  RATIOS 


omplere  range  of  ivpes  and 


The  n  oPfAi.  IS  now  ava  lable  m  rwo  rvpes  — the  Model  '  R 
( tllusrrared  above)  which  is  2"  in  diamercr.  and  the  newi  Model  '  W  ' 
which  IS  1 '  I **  in  diameter  and  is  ideal  for  mam  control  applications 
Standard  rums  ratios  include  10  I .  n  1 .  25  I  and  40  I  (ratio  be¬ 
tween  pnmarv  and  secondare  dials)  Other  ratios  can  he  provided  on 
special  order  The  10  1  ratio  DCOPIAL  can  be  readily  emploved  wnh 
devices  operating  feu ee  than  10  revolutions  and  is  recommended  fur  (he 
5-(urn  HI  I  tPOT  In  alt  types,  the  primary  dial  and  shaft  operate  with  a 
I  I  rario  and  all  rypes  mount  directly  on  a  f  4**  round  shaft. 


Also,  the  HELIPOT  IS  available  in  various  special  designv  with 
double  shaf(  cxrensioos.  m  multiple  assemblies,  integral  dual  units,  etc 
Let  us  study  your  potentiometer  problems  ami  suggest  how 
the  HELIPOT  can  be  used  •  possibly  is  already  being  used  by  others 
10  your  industry  -  CO  increase  the  accuracy,  convenience  and  sim¬ 
plicity  of  modern  electronic  equipment.  No  obligation,  of  course. 
Write  today  outlining  your  problem. 

*Dst4  tor  Modri  A.  1*4"  did  Hthpot.  Otbtr  moJrti  giie  tttn  gres/ti 
(omtroi  ronm  in  J"  csif  dtsmtttrs. 


Send  for  this 

HELIPOT  AND  DUODIAL  CATALOG! 
Contoms  complete  data,  construction  da* 
toils,  etc.,  on  the  mony  sixes  ond  types  of 
HELIPOTS  .  ond  on  the  mony  unique  feo* 
twres  of  the  OUOOIAL.  Send  for  your  free 
copy  lodoy' 
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900-2100  Megacycles 


^ircrafft  J^adio  (Corporation 

'  BOONTON,  New  Jersey 


TUBES  AT  WORK  (continued) 

limits.  The  klystron  can  also  be 
operated  continuous  wave.  If  the 
klystron  is  to  be  evenly  pulsed  (no 
modulation),  the  centering  control 
is  used  to  vary  the  length  of  the 
pulse,  and  this  modulatin^r  pulse 
can  be  .seen  on  the  scope.  The  meter 
on  the  front  panel  Ki'es  the  average 
klystron  cathode  current. 

The  output  of  the  microwave 
jrenerator  may  be  radiated  by  the 
antenna  system,  shown  in  the 
photo^fraph,  which  is  mounted  on 
a  swivel  arrangement  so  that  the 
r-f  can  be  radiated  in  any  desired 
direction.  Or  the  parabolic  re¬ 
flector  and  end  piece  may  be  re¬ 
moved  and  a  :?-cm  waveguide 
chimped  in  i)lace  iind  usetl  to  pipe 
the  microwave  sijrnal  to  the  desired 
location. 


THE  TYPE  H-12 


(*rii<‘rul(»r  Ke^iilulion  l»y 
Sutiirublf*  Rraelors 


By  T.  K.  Benham 

/•rttfrssor  in  Phys 
lia  I  t  rtoril  Colletje 

Pennsyiinnin 


An  KXISTING  24-volt  d-c  jrenerator 
had  a  rather  poor  regulation  char¬ 
acteristic.  It  was  desired  to  desijrn 
a  simple  compensating  system  with¬ 
out  the  u.se  of  vacuum  tubes  as  that 
method  would  entail  relatively  ex¬ 
pensive  tubes,  and  the  control  would 
be  as  costly  as  the  generator  itself. 
Since  the  author  had  had  some  ex- 
Iierience  with  the  use  of  .saturable 
reactors  for  both  controls  and  am¬ 
plifiers,  elTorts  were  directed  along 


for  research  and  for 

production  testing 


900-2100  megacycles,  single  band 

Continuous  coverage  with  single-dial 
control  directly  calibrated 

Directly  calibrated  attenuator,  0  to -120  dbm 
CW  or  AM  pulse  modulation 
Extensive  pulse  circuitry 


Write  for  details 


OUTPu' 


FIG.  1  Schematic  diagrams  of  (A)  basic 
saturable  reactor  circuit,  and  (6)  the  actual 
circuit  for  using  a  saturable  reactor  to  con¬ 
trol  the  voltage  output  of  a  generator 


Dependable  Electronic  Equipment  Since  1928 
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ouwonding  television  set  mokers 

WPPS*^!^  R6£&i 

s»«4^ 

haHicriHtrs 


by  these 


oldmi'UiL 


-/)pattffn 

SlROMBtRG 

C  PRISON 

'■Jttgdant 


-eROSL*-V 

DeWALD 

‘£merson 

Radio 


AM»U)ta 

aa!ii^ 


^iV-LER 

Wesan^wuse 


PHUCO 


Sylvania’s  outstanding  television  picture  tubes 


llluk<■^^  >jMTify  !>)l\ania  tflcvi^ioii  IiiIm-!* 
for  thrir  M-tr*.  you  liavr  a  Mirr  iii<li(-atioii  «»f 
tlu'ir  )-\rrllriil  quality. 

If  you  wi'li  full  iiifoniialioii  altoiit  tli»* 
oiitin-  linr  of  SyUania  (Catholic  Kay  Tiilirs. 
mail*'  liy  llii'  iiiamifactiircr^  of  lii^li«'>l 
quality  railio  IuIm'>  for  many  y«'ar>.  write 
S>Uaiiia  F.leetrie  I’roiliiet:-  liie..  ('.atlioile  Ka^ 


CATHODF  RA/  TUBES;  RADIO  TUBES:  ELECTRONIC  DEVICES;  ELUORESCENT  LAMPS,  FIXTURES.  WIRING  DEVICES:  ELECTRIC  LIGHT  BULBS;  PHOTOLAMPS 
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TELEX  MONOSET*-Under  Chin  Headset 

StethoscoiK-  desiqn  of  the  Telex  Momsrt  eliminates 
tiresome  pressure  instrument  swings  lightly  under 
the  t  hin.  Wear  it  for  hours  without  latiitue! 

Telex  .\tonosel  sends  sit;nal  directly  into  lx)th  ears, 
bleK'kin?  out  backRround  noise.  Built  of  durable 
lenite.  the  Monnsrt  is  excellent  for  comiiumications, 
othce  dictation  equipmetit.  aircraft  radit),  w  ired  sound 
installations,  dental  oHices  and  Ix-attty  shops.  Cihoice 
of  live-f<K)t  cords:  standard,  or  with  built-in  voluttte 
control. 


TELEX  TWINSET*-Nothing  Need  Touch  Ears! 

Here's  the  lii;htesi  tw  in-receiver  head.set  tnade  l  elex 
Juimel  weighs  only  1.6  oz!  In-phase  receivers  assure 
excellent  sensitivitv  and  fttll-range  high  lidelily,  noti- 
re.stjnating  sound  reprodttction  .  .  .  eliminate  listening 
fatigue,  .\djustable.  self-hxking  sound  artn  ittay  lit 
into  the  ear.  or  ina\  Ix'  movtxl  a  fraction  of  an  inch 
away,  so  that  niithtm;  touches  the  eat. 

lelex  luinut  adiusls  simph  to  any  sha|x‘  head, 
without  pinching  or  pressure.  .So  Ilexible  it  may  lx- 
coiltxl  up  and  slip|H-d  into  the  |X)i  ket!  I’erfei  t  for  an\ 
headset  neixl  —amateur,  ex|X'rimenial.  commercial 
S|XTial  cord  with  built-in  volume  control  available 


TELEX  Earset* -Slips  onto  the  Ear 

I'rilimited  i  rirfilu'T’,  -t/e.ev  ate  jMissible  with  the 

new  I  ilex  Eur^it.  Weiithinn  only  '  2  •  this  entirelv 

new  lontcption  in  earphone  desiun  finds  a  re.idv 
weltdiiie  among  stenographers,  technii  ians  — all  who 
use  single-phone  he.tdsets. 

ll.il  plastic  Irame  slips  onto  the  ear.  holds 
the  sensitive  leieixei  seiureb  in  place.  L’ser's  other 
ear  is  alwaxs  free  for  phone  tails  or  tonversation. 
Telex  Eiitsil  won't  fall  or  slide  olf  lits  either  rinht 
or  left  ear.  niav  Ix'  worn  by  anxone  without  sixci.tl 
adaptation. 


TELEX  PILLOW  SPEAKER-  I 

For  private  radio  listening 

Sillies  the  prnhiem  nf  rtidio  listening  without  tlis- 
tnrhing  others — in  hospit.ils.  hotels,  trains,  btises. 
instittitions.  Telex  Pillow  Speaker  ttieks  away 
IxMieath  pillow,  he.tciresi  or  cttshion — makes 
(xjssible  |H‘rfect  indivitltt.il  rece|)tion! 

Piilni-sizeii.  ti  eifths  only  1.1  ottnces.  yet  virtiiallv 
tttihre.tkable.  K.tsily  sterilized  in  alcohol.  Tntire 
assetnhly  cottiitleiely  shiK'k-prool'.  Uctachable 
flexible  cord. 

•Tfodemorh 


TELEX 


the.se  line.s  experimentally. 

The  theory  and  function  of  such 
reactor.s  are  fairly  common  knowl¬ 
edge,  therefore  only  a  brief  ex¬ 
planation  will  be  given  here.  If  a 
three-leg  laminated  core  of  the  E-I 
type  i.s  arranged  with  winding.s  on 
each  leg  and  with  the  outside  pair 
connected  in  .series-aiding,  then 
there  will  be  no  tran.sformer  action 
between  this  pair  of  winding.s  and 
the  center  coil.*  '  *  Thi.s  i.s  bectiuse 
the  flux  from  one  outside  coil  goes 
directly  from  one  out.side  leg  to  the 
other  without  going  through  the 
center  leg.  However,  flux  due  to  a 
current  in  the  center  leg  pas.se.s 
through  the  out.side  legs.  The  in¬ 
ductance,  and  hence  the  reactance, 
of  the  outside  coils  is  a  function  of 
the  permeability  of  the  core  mate¬ 
rial.  If  direct  current  is  pas.sed 
through  the  center  coil,  the  re.sult- 
ing  .steady  flux  causes  the  perme¬ 
ability  of  the  outside  legs  to  become 
smaller  thus  reducing  the  reactance 
of  these  coils.  Figure  lA  shows 
how  this  principle  may  be  used  to 
vary  the  voltage  ai»pearing  across  R 
as  the  direct  current  through  D  is 
changed. 

Now  suppose  R  is  replaced  by  a 
dry-disc  rectifier  while  the  d-c  out¬ 
put  of  the  rectifier  is  connected  to 
the  field  winding  of  the  generator 
to  be  regulated.  Further,  suppo.se 
the  output  current  of  the  generator 
is  caused  to  flow  through  the  center 
winding  I)  in  Fig.  IB.  With  no 
load  current  being  drawn  from  the 
generator,  the  field  rheostat  is 
varied  to  obtain  the  proper  gener¬ 
ator  output  voltage. 

Of  course,  the  rectifier  must  be 
capable  of  delivering  the  rated  field 
current,  and  the  a-c  source  must 
supply  a  voltage  which  is  larger 
than  the  desired  field  voltage  by  an 
amount  equal  to  the  drop  across  the 
outside  coils  of  the  reactor  plus  the 
los.ses  in  the  rectifier. 

When  the  initial  adjustments 
hiive  been  made,  a  load  may  be  con¬ 
nected  to  the  generator.  The  cur¬ 
rent  flows  through  coil  O  thus  re¬ 
ducing  the  reactance  of  the  coils  in 
series  with  the  field  supply.  This 
esults  in  an  increa.se  in  field  excita- 
'lon  and  an  increase  in  the  gener¬ 
ated  voltage. 

Not  much  forethought  is  required 
to  realize  that  if  the  amount  of  com¬ 
pensation  i.s  too  great,  the  system 
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components  Pr«i«'V- 

Accoro**'y 

.  Brteie  Quality  oi 
tE  the  Basic  « 

Compon®"” 


SPECIFY 


Here’s  a  stable,  low  impedance  instrument 
for  direct  measurement  of  the  radio  fre¬ 
quency  characteristics  of: 

•  Coils  •Transmission  Lines  •Antennas 
•  Capacitors  •  Resistors  •  Dielectrics 


Resistance  at  radio  frequencies  between  50  kc 
and  85  me  may  be  read  directly  on  the  meter. 
Capacitive  or  Inductive  Reactance  may  be  de¬ 
termined  readily.  For  information  write 
Specialty  Dirisiou,  General  Electric  Company, 
Electronics  Park,  Syracuse,  !Sew  York, 


CAPACITOMETER  TYPE  YCl-1 


SQUARE  WAVE  GENERATOR  TYPE  YGL-1 

•  W  ide  frequency  range:  S-12S,(Mio  cyilc 

•  Output  voltage  0-7S  volts. 

•  Low  output  impedance. 

•  Rise  time  ..S  microsecond. 


.\  convenient,  self-contained  unit  for 
rapid  and  estremely  accurate  measure¬ 
ment  of  inductance  and  capacitance. 

•  (  apacitv :  0-2tMI0t)  micromicrofarads. 

•  Inductance:  tl-KI.IMMl  microhenries. 


fUKCATAlOei 


(.oinplete  specifications  and 
descriptions  of  G-F  Test 
liquipment  will  he  sent  to 
you  t)n  ret|uest.  Speiialty 
Oil  ision,  (weneral  Electric 
Company,  Electronics  Park, 
Syracuse,  .\eu'  York, 


TV/  rt7/l 


GENERAL 


ELECTRIC 
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How  SPEED  helped  catch 
in  the  lacquer 


FInol  flnUh  on  pianos  mysteriously  going  “sour.”  Production  halted.  Lab  needl'd 
X-ray  diffraction  camera  to  identify  impurity.  At  9  a.m.,  l((-lb.  camera  Air  Kxpri'ss- 
i-dfrom  1100  miles  a  way  I  delivered  by  4  p.m. same  day.  Cost, only  Company 

uses  Air  Express  as  routine  method  to  get  supplies  fast,  keep  inventory  low. 


That  low  $3.58  figure  was  total  cost 
for  Air  Kxpre.ss  and  included  door-to- 
d(M)r  service.  That  makes  the  world's 
fastest  .shipping  method  exceptionally 
convenient,  complete,  and  easy  to  use. 


Scheduled  Airlines  carry  Air  Plxpress 
on  every  flight.  Speeds  up  to  5  miles  a 
minute!  Direct  by  air  to  1300  cities; 
air-rail  for  22,000  off-airline  offices. 
Serves  many  foreign  countries,  too. 


FACTS  on  low  Air  Express  rotes 

Fackaet*  of  blueprints  (t  Ibs.>  goes  800  miles  for 
tools  (21  lbs.)  go  OOO  miles  for  8^.87. 

(Every  kind  of  business  finds  Air  Express  pays.) 

Only  Air  Express  gives  you  oil  these  advantages:  Special  pick-up 
and  delivery  at  no  extra  cost.  You  get  a  n'ceipt  for  eivrv  shipment  and 
delivery  is  proved  by  signature  of  con.signee.  ()ne-c«trrier  respon.si- 
bility.  AHSur€?d  protection.  t«H)  —  valuation  coverage  up  to  $50 
without  extra  charge.  Practically  no  limitation  on  size  or  weight. 
For  fast  shipping  action,  phone  Air  Express  Division,  lliiilway 
Exprt'ss  Agency.  And  specify  “Air  Express  delivery”  on  orders. 


SCHEDULED  AIRLINES  OF  THEU.S. 


FIG.  2 — Response  curves  for  saturable  re- 
actor  controlled  generator.  Curves  in  (A) 
are  taken  at  generator  output  terminals, 
while  those  in  (B)  are  from  the  end  of  a 
0.12'Ohm  line 

!  will  run  away,  and  the  generator 
might  be  permanently  damaged. 
Proper  fusing,  therefore,  i.s  indi¬ 
cated.  However,  in  the  model  under 
discussion,  the  amount  of  compen¬ 
sation  could  be  adjusted  by  select¬ 
ing  the  proper  taps  on  the  series 
coils  as  shown  in  Fig.  IB.  It  was 
found  that  75  turns  on  each  coil 
gave  satisfactory  compensation 
while  100  turns  on  each  resulted 
in  slight  over-compensation  <  Fig. 
2A).  Still  more  turns  would  ovei- 
compensate  sufficiently  to  permit 
the  use  of  a  long  line. 

For  the  purpose  at  hand,  the  sys- 
I  tern  is  entirely  satisfactory.  How¬ 
ever,  there  is  one  serious  disad¬ 
vantage  for  certain  applications 
where  rapid  response  is  required. 
Becau.se  of  the  lag  in  the  magnetic 
etfects  in  the  core,  the  voltage  regu¬ 
lation  is  poor  for  sudden  changes  in 
load.  For  example,  when  full  load 
is  removed  suddenly,  the  voltage 
momentarily  jumps  up  by  an 
amount  of  approximately  10  per¬ 
cent  and  then  settles  back  to  the 
original  value. 

UKtERKNt  KS 

M)  AIhm  Fitz«  MatffM  tir  Ani- 

l»!iri»r  <  ■■harurt»Tistif<  —  N»-iJtral  Typ^^. 
.1  Frank.  ln.*t.,  p  Ort.  li<47  ,  and  p 

415,  l‘J4T. 

(2)  Alan  S.  KitzOoraM.  Some  Not<‘s  on 
th*  I)*.s>rn  of  .Maeiotic  Ampllfl»Ts. 
J  Frank.  Just,  p  31*3.  Nov.  1947. 

(3)  Frank  O.  Loean.  Saturable 

at  !or>  aiDl  Ma^fUftio  AnipUtier:«.  Ki.fi  - 
Hosa  s.  p  ini,  o.  l.  I'.M'j. 
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A  FIT  COMPANION  FOR  SUB  MINIATURE  TUBES 


ClABOSTAT 

SERIES  48 

COMPOSITION  ELEMENT 


DETAILS  ON  REQUEST 


CANADIAN  MARCONI  CO.,  LTD, 
Montreal,  P.  O.,  and  branches 


CLAROSTAT  MFC.  CO.,  INC. 


DOVER,  NEW  HAMPSHIRE  •  In  Canada 
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BY  TURNER 


moderately  priced 


High 


lbvbl 

«„e,»HOtMSPON5t 


THE 

TURNER 

MODEL  25X  — 25D 
CRYSTAL  OR  DYNAMIC 


PRACTICAL  FOR  ALL  SOUND  APPLICATIONS 


If  you  need  a  microphone  for  studio  or  record* 
ing  uork,  call  system,  public  aildress,  or  amateur 
c<»mmunicaiiuns— \ ou  want  a  lurner  Model 
2S\— 2Sl).  It's  an  all  around  unit  lor  all  around 
performance,  ^'ou’ll  praise  its  smooth,  wide 
range  response  and  high  output  level.  And 
you'll  like  the  lull  90  degree  tilting  head  and 
convenient  removable  cable  set.  Finished  in 
two  tone  umber  gray  with  chrome  plated  grill 
or  bright  chrome  at  slight  additional  cost. 
Turner  I  ngineers  went  all  t»ut  in  designing  the 
25\— *2S|).  See  it  at  yiuir  dealer. 

Writm  for  Complete  Microphone  literotvre 


25X  CRYSTAL 

S2  db  below  1  volt/dyne/sq.cm. 
Plot  from  50-9,000  c.p.s. 

Lisf  price . $27.50 

25D  DYNAMIC 

54  db  below  1  volf/dyne/sq.cm. 

at  high  impedance 
Flat  from  50 — 10,000  c.p.s. 

30,  200,  500  ohms — wired  for  bal¬ 
anced  line 

List  price  ...  $40  00 

High  impedance — wired  single 
ended 

list  price . $40.00 


THE  TURNER  COMPANY 

905  17th  Street  N.  E.  Cedar  Rapids,  Iowa 


All  models  in  bright  chrome  finish  at 
$2  50  List  additional 
Push'to  talk  switch,  $2  SO  List  additional. 


IN  CANADA  EXPORT 

Canadian  Marconi  Co.,  ltd.  Ad.  Auriemo,  Inc. 

Montreol,  P.  Q..  and  bronctes  69  Brood  St.,  New  York  4,  N.  Y. 


Licensed  under  U.  S.  patents  of  the  American  Telephone  end  Tele¬ 
graph  Company,  and  Western  Electric  Company,  Incorporated. 
Crystals  licensed  under  patents  of  the  Brush  Development  Company. 


I  THE  ELECTRON  ART 

(continued  from  p  122} 

many  of  it.s  properties.  In  some 
ways  Hell  acts  as  though  it  has  no 
visco.sity,  flowing  through  virtually 
vacuum-tight  openings  and  up  the 
I  side  of  a  containing  ves.sel  in  ap¬ 
parent  defiance  of  gravity.  At  the 
transition  temperature  the  thermal 
conductivity  of  Hel  increases  very 
abruptly  to  an  apparent  value  for 
Hell  much  greater  than  that  of  .any 
other  substance.  This  is  because 
heat  is  propagated  in  Hell  as  a 
kind  of  wa%e  motion  analogous  to 
sound  and  known  as  “second 
sound."  whereas  in  other  materials 
I  heat  flow  is  purely  a  diffusion  phe¬ 
nomenon.  .All  of  these  effects  may 
j  be  explained  bv  the  pre.sence  in 
Hell  of  a  superfluid.  The  atoms  of 
I  the  superfluid  have  had  their  ener¬ 
gies  reduced  bv  cooling  to  the  point 
where  thermal  motion  has  almost 
,  ceased,  yet  the  intermolecular 
forces  are  not  irreat  enough  to  pro- 
,  duce  a  rigid  solid.  As  a  result,  vis- 
eositv  practically  disappears,  and 
other  remarkable  properties  are  ob¬ 
served. 

Second  .sound  has  recently  been 
obtained  at  the  National  Bureau  of 
Standards  through  use  of  liquid 
helium  produced  in  a  new  Simon- 
type  li'iuefier.  Unlike  ordinary 
sound,  .second  sound  is  generated 
thermally  and  can  be  detected  only 
by  temperature-sensitive  devices, 
rather  than  by  microphones.  The 
i  present  investigation  employs  a  re- 
‘  cently  developed  pulse  method  so 
that  signals  that  would  otherwise 
be  quite  difficult  to  detect  are  pre¬ 
sented  on  an  o.scilloscope  screen  for 
visual  observation.  Pulses  of  heat 
generated  electrically  within  liquid 
Hell  travel  through  the  helium  and 
are  detected  unon  arrival  at  a  tem¬ 
perature-sensitive  element:  mean¬ 
while.  their  transit  time  is  meas¬ 
ured  accurately  by  electronic  timing 
circuits. 


Roinhanlinoni  of  Seini- 
Coinliirlors  vvitli  ’Voiilrons 

By  .\PPINT.  carefully  controlled 
j  amounts  of  impurity  atoms  to  pure 
silicon  and  germanium,  it  is  possi- 
'  ble  to  produce  at  will  semi-conduct¬ 
ors  which  owe  their  conductivity  at 
I  room  temperature  primarily  to  car- 
1  rier<  released  by  ionization  of  the 
1  impurity  centers.  .■Xny  of  the  ele- 
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ei/ryouR^'M 
DISC  iMml 
DOliARW^W 

SOUNDCRAFT  does  or*  mod*  in  25  typ«t  ond 
vil*s.  You  don't  wtor  your  Sundoy  90-to-m**t> 
ing  clothtt  to  work  in  th*  gorden.  Why  us* 
unn*c*iftorily  •■p*nsiv*  ditc  grodtv  for  overy* 
thing’ 

Unlik*  tom*  brondt,  Soundcroft  discs  or* 
ofl  coot*d  with  th*  tom*  high-rid*lity  la€qu*f. 
Th*  groding  diff*r*nc*s  or*  bos*d  on  th*  n*or- 
n*ss  to  microscopic  physicof  p*rf*ction^  ^  ^ 

Thr**  grod*S  in  fiv*  sit*s  plus  singl*  or 
doubi*  foe*,  ond  ov*rsi<*  most*rs.  or*  tailor*d 
to.*v«ry  budg«t. 

STANDARD  NET  PRICES  TO  RADIO 
STATIONS  AND  RECORDING  STUDIOS 

{fn  Stinaard  Packages) 

1 

! 

1 

1 

1 

1 

THE  -BROADCASTER’ 

(  5UPCR  FAftCYJ 

A  MASTER  scNeti**  in  insttn- 
t*n«*us  tlrci  for  vitally  Imyorg^ 
taat  roeorNInis. 

10"  Doubit  Face . S  .84 

10'  Sinyl*  Face  . M 

CTHESE  AI?E  THE  nORl 

THE  ‘PLAYBACK’  a  day  kino  i-e  het^ 
likE-EOualtothe 

A  itanderd  broadcastini-  (  ORaOCS  J 

auality .  blank  record  lor  |»*5vo 
all  profr««ional  uses  in  ra>  ;0' HfcK. 
dto  stations,  reeordint  and 
motion  eicture  studios.  \  _ 

10"  Double  Face  -  .1  .69 

to . i^o? 

10"  Sinofe  Face . 48 

12 . . B4  L( 

18 . .  1.44  \V  ^  jjV 

- jHCse  are  Such) 

THE  ‘AUDITION’  V.^ba^nV 

A  selection  from  the  runs  of  ^  ^ 

•  BROADCASTERS'  and 

••PLAYBACKS”  havinf  mi.  ^  ^7^  gr 

nor  ptiysical  defects  outside 
of  the  rccordini  areas. 

6'j"  Double  Face  ...,S  .27 

Stondord  Soundcroft  economy  pockoges  of  only 
20  discs  permit  stocking  wid*  voriety  of  grodes 
ond  sizes  while  simultaneously  holding  inven¬ 
tory  volu*  down. 

niCTRONIC  ELECTRONICS  CO.’ 

'  _!3oi 

foromostro* 
dio  ports 

1  j  mA*,!  1  d'5»f!butor$  in  prirsd* 

^  *  '  "  *  cities^ond  Jowns 

‘^it^'disc's  from  locol  stocks. 

MARGIN  CONTROL  RECORDING 
BOOSTS  MICROGROOVE  RANGE 

By  A.  C.  Trovis,  Jr*  ^ 

For  -om«*  tiiiH*  now  ur>  K»M  onN  i 

ha>e  rarritMl  a  little  notation  on  their  ret  - 
i»r(l  eiiNeloiM*'  explaining  lhat  the  recording;  j 
done  hy  a  ?>pet  ia!  prot  e’***  ealltMl.  I 
*‘\larjiin  FontroP*.  lhat  many  ree»frdi>t'*  i 
are  not  familiar  \%ith  the  meaning  of  ihesf*  ^ 
>\oriN  i'i  eviilemed  hy  the  fa«t  that  v^e 
haNe  oo  man\  timeo  Ujen  a’-ked  for  an 
explanation.  Fredit  for  the  technique  • 
atrordin^  to  all  indication',  to  Ihdi 
Fine  of  Keeve**  Nniml  .Nudioy*.  An  inter¬ 
pretation  of  **Margin  Control"  follovss  in 
the  form  of  a  quotation  from  the  external 
hoijoe  or^an  td  a  famoii'  manulaetiirer  of 
blank  re(ord>  for  lioth  master  and  in- 
stanianeoii'  recording. 

"It  s4‘eni'  that  one  of  the  major  tactical 
problem'  in  the  ten  im  h  ver^U'  -even  inch 
micto^ro<»\e  \^ar  i'  the  problem  of  the 
crescendo  levidentU  an  old  Mexican  word 
meaning  a  noise  that  ^row-  so  loud  it 
wakes  lip  the  ciistoinersC  Now,  when  1 
one  id  ihe-e  crescendo  passa^ses  corned 
aloiiK  in  microgrooM*  recording.  natiirall>  i 
the  cutting  stxliis  start'  beating  from  side 
to  side  with  such  fenH'ity,  that,  while  it  ; 
cuts,  it  also  di'plaies  land  material  sul-  | 
hcieiitlv  to  distort  the  adjoining  groove.  I 
llie  resulting  echo,  even  with  the  bedl 
discs,  has  relegated  manv  master  record¬ 
ings  to  the  reject  pile.  The  obvious  remedy 
of  reducing  volume  ruts  dynamic  range, 
but,  of  course,  when  an  irresistible  force 
meet-  an  immovable  object,  something  has 
to  give.  Bob  Fine  gave — with  an  idea, 
lie  runs  through  the  original  recording  or 
live  number  and  "scores"  it  bv  plotting 
\  1  meter  readings  against  time.  Then, 
U'ing  new  Fairchild  equipment  wlierein 
iines  per-inch  are  inhnitelv  variable  from 
approximately  ninety  to  five  hundred,  he 
makes  the  master  hne-line  recording  by 
monitoring  the  lines-|H‘r  inch  so  that  spac¬ 
ing  is  finest  on  lowest  passages,  coarsest  | 
on  loudest  ones.  Aptwarancew ist*  this  pro¬ 
cedure  makes,  from  a  light  pattern  stand¬ 
point,  a  funny  bniking  record.  For  our 
money  a  disc  recording,  however,  wa-*  al- 
way'i  something  to  be  more  li'teni'd  to 
than  looked  at.  Si,  Mercury  Records  seem 
downright  pleased  with  the  resulting  62  db 
dynamic  range." 

"Margin  Fontrol’*.  a*  cording  to  Mr.  Fine, 
because  of  the  inherent  low  noise  level  of 
the  material  is  particularly  effective  with 
Soimdcraft  ‘Mae'tro’  disi's.  SoundcraftN 
triple-filtering  to  remove  foreign  matter, 
and  Smndcraft's  uniform  con'i^tency  es¬ 
tablish  wide-dynamii -range  microgroove  re¬ 
cording  on  a  predictable  ba'i*.  Inciden 
tally.  Soundcraft  ads  like  Soimdcraft  disc-^ 
are  equally  effective  either  way  up. 

\dverti‘‘emeni 


•1  ire  Pres.,  Reet'es  Soundrratt  (.orp. 
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Bell  Labs  photo  showing  puriiied  ger¬ 
manium  ingot,  liist  saw  cut.  slab  and  lin- 
ished  pellets  ready  lor  use  in  semi-con¬ 
ductors 

fleet fii- ill  liehavior  of  the.-ie  semi¬ 
conductors  from  very  low  temper¬ 
atures  up  to  the  meltiii};  point. 

By  addin);  a  larite  enouirh  numtier 
of  impurity  centers  it  is  possible 
to  produce  a  semi-conductor  which 
follows  (luantum  statistics.  By 
measuriii);  the  conductivity  to  low 
temperatures  it  is  possible  to  ko 
continuously  from  classical  to  (|uan- 
tum  statistics,  for  the  first  time 
liroducin);  an  experimental  proof 
for  this  behavior  of  the  electron 


Becently  it  has  been  possible  to 
develop  a  new  tyiie  of  semi-conduc¬ 
tor  by  displacinj;  the  atom  in  the 
semi-conductor  due  to  nuclear  hori- 
hardment  by  either  neutrons  or 
alpha  particles  or  deuterons  from 
the  cyclotron.  Polonium  alpha  par¬ 
ticles  have  also  been  used  with  suc¬ 
cess.  In  this  way  it  is  possible  to 
change  an  X-type  semi-conductor 
into  a  P-type  semi-conductor  and 
study  in  detail  the  changes  in  recti¬ 
fying  action  by  bombarding,  for  in¬ 
stance,  germanium-point  contact 
rectifiers  with  nuclear  particles. 

If  silicon  containing  both  p  and 
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THE  ELECTRON  ART  (continiwd) 

menu  from  the  fifth  column  in  the 
periodic  table  will  produce  n-type 
material  conducting  by  electrons. 
Any  of  the  elements  added  from  the 
third  periodic  group  will  produce 
p-type  conducting  by  defect  elec¬ 
trons  or  holes  that  react  as  solid 
charges.  Each  of  the  impurity 
atoms  is  supposed  to  relea.se  one 
carrier  only. 

With  the  number  of  electrons  or 
positive  holes  and  their  tempera¬ 
ture  dependency  as  determined 
from  Mall  effect,  it  is  possible  to 
develop  a  general  theory  of  resis¬ 
tivity  and  thermoelectric  power 
which  accounts  completely  for  the 


CSU81I5HED  IMS 


BOWSER,  INC*  REFRIGERATION  DIVISION -420  LEXINGTON  AVE.,  N.  Y.  C 


TEST  CHAMBERS 

TO  SIMULATE 

TEMPERATURE  •  ALTITUDE  •  HUMIDITY 


Designed  by  Bowser.  Inc.,  to  meet  the  most  rigid  re¬ 
quirements  for  testing  electronic  components  or  equip¬ 
ment  in  relation  to  temperature,  humidity  or  altitude. 
Used  widely  by  government  and  industry  in  laboratories 
ior  research  and  development  work  and  on  the  produc¬ 
tion  line. 


BOWSER  LABORATORY  UNITS— L-Series 


1.  Door  Light 

2.  Iritornal  Terminal  Pa4 

3.  Cam  Latch 

4.  Access  Port 

5.  Inspection  Window 

6.  Air  MoTer 

7.  Hand  Regulating  Water 
Valves 

8.  Instrument  Panel  Light 

9.  Indicating  Potentiometer.  Con¬ 
troller  (Wet  and  Dry  Bulb) 

10.  Altitude  Gauge 

11.  Control  Panel 

12.  Climb-Dive  Valve 

13.  Manometer  Connection 

14.  Condensing  Unit  Compart¬ 
ment 


These  Units  ore  designed  so  that  industry  may  perform  its  testing  and  processing  simply, 
accurately,  and  in  a  minimum  of  time.  Electronic  equipment  or  components  which  are  to  be  sub- 
iected  to  severe  weather  conditions  can  be  proved  in  a  Bowser  Laboratory  Unit.  The  temperature 
ronges  (  «  180  F.  to  — 100  F)  cover  every  conceivable  application  from  Tropic  heot  to  Arctic  cold 
and  from  sea  level  to  75.000  ft.  above  the  earth.  These  temperatures  are  controlled  to  within  j  2  F. 
within  the  range.  The  range  of  Relative  Humidity  simulation  (from  20^o  to  9S^o.  see  table)  is  equiva¬ 
lent  to  practically  any  condition,  and  the  Vacuum  simulation  easily  meets  all  present  day  needs  for 
this  type  of  equipment. 


OISSiPATION 
AT  LOW 
OPERATIftC 
POINT  AT 
SEA  LEVEL 


LOAD  8  POST 

OF  4*rHERMOCOUPLE 
STEEL  TERMINAL  PAD 


CUT  OUT 
AND  REMOVABLE 
INSULATION  BATT 


MODEL 

NO 


Available  in  all  3  LI 
Units  installMl  on  left 
side  wall,  only  if  cut 
out  '*  not  required 


Available  in  all  3  Lt 
Units,  installed  on  left 
Side  wall,  only  if*Ter- 
minal  Pad  is  not 
required 

Installed  in  left 
side  wall 


Tnstalled  in  left 
side  wall 


THE  FOLLOWING  SPECIFICATIONS  ARE  STANDARD  FOR  ALL  MODELS 


CONSTRUCTION 

Cqbinct  mounted  on  rigid  steel  bosc 
of  welded  cbonnci  irons  to  prevent 
worpogc  or  distortion  Rctrigcrotion 
equipment  ond  vocuum  pump,  etc., 
mounted  on  separote  inner  trome  to 
minimiie  vibration  Work  being  tested 
checked  during  processing  through  in¬ 
spection  window  mounted  in  door  of 
chamber.  Interior  illuminotcd  by  mcons 
of  0  light  mounted  on  door  outside 
the  chamber  Instrument  ponel  is  olso 
supplied  with  a  light  mounted  over  it 


60  cycle,  single  phosc 

(tor  power)  220  volt« 
60  cycle,  three  phase 

5  Average  Climb  Rote  3,000  feet 

per  minute  to  50,000  feet 

6  Maiimum  Vacuum  1"  mercury 

obsotutc 

7.  Vocuum  Gouge  4’ 2"  Oiol  Type, 
0’  to  80.000’ 

8  3g''  ID  low  Pressure  Pipe  50 

psi  installed  in  left  side  woll 

9  Speciol  instrumentation  con  be 

supplied  ot  customer's  request 


1  Rchcot  time  from  ambient  to 

>  180  F.  IS  70  minutes 

2  Thermocouple  Type  Indicoting 

Controller,  installed  in  instru¬ 
ment  ponci  to  right  ot  tree¬ 
working  spocc  Rongc:  — ISO 
f  to  •  200  F 

3  Altitude  Simulotion  Equipment; 

Loborotory  Type,  Oil  Scoled 

Vacuum  Pump  ond  Hand  Op- 
croted  Climb  Neutral  -  Dive 
Volve 

4  Current  (tor  control)  110  volt. 


UTILITY  UNITS 


Designed  for  rapid,  de 
pendable  production  testing 
and  processing.  It  is  also 
capable  of  being  used  for 
limited  amounts  of  research 
and  development  work. 
Adaptable  to  a  wide  ronge 
of  applications  from  produc¬ 
tion  processing  of  radio  crys¬ 
tals  to  testing  of  cameras 
and  camera  lenses.  Provided 
with  temperature  control 
from  *  158  F.  to  —80  F., 
with  a  tolerance  of  control 
of  3  F.  over  the  range. 


OTHER  BOV^SER  UNITS 
Some  of  the  many  Bowser  units 
are  shown  and  briefly  described 
on  this  poge.  They  hove  o  wide 
scope  of  application  throughout 
industry.  Complete  detoils  re- 
gording  any  of  them  are  avail¬ 
able  upon  request. 


V  INDUSTRIAL 

For  the  user  whose 
requirements  do  not 
0  call  for  conditions  of  high 

altitude  or  relative  humid¬ 
ity.  the  Industrial  'Tow  temperature**  Unit 
is  available.  A  typical  application  might 
be  the  expansion  fitting  of  bushings. 
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n+i- Corrosive 

STAINLESS  STEEL  FASTENINGS 


THE  ELECTRON  ART 


DO  THE  JOB 


Discover  Why  Stainless  Fastenings  Are 
a  Must  in  Electrical  Manufacturing! 

Every  clay  Mainless  plays  a  more  important  part  in  eleririral 
equipment  manufacturing.  Chosen  for  non  magnetic  cpiali- 
ties,  resistance  to  corrosion  and  vibration,  permanence  and 
fine  appearance,  or  any  one  of  a  dozen  other  properties, 
stainless  fastenings  provide  greater  efficiency  and  a  longer 
life,  plus  a  sizable  saving  in  maintenance  and  re-use  quality. 
Specify  stainless  fastenings  today,  since  you’re  sure  to  use 
them  tomorrow  I 


7,000  Varieties  of  Stainless  Fastenings 
On  Hand  — Plus  Speed  in  Special  Orders! 

L  Anli-Corrosive,  .America's  oldest  and  largest  supplier  dealing 
exclusively  in  stainless  fastenings,  carries  this  tremendous 
stuck  for  your  convenience  .  .  .  plus  a  special  order  service 
available  for  cH'casional  odd  sizes.  Try  A  C  first  for  the  most 
efficient  answer  to  fastening  problems  in  electrical  manu¬ 
facturing! 

Ask  tour  SeereSary  to  Write  for  Folder  C-19  for  the  Latest 
Information  on  Stainless  Fastenings  .  .  .  TOD  At!! 


orrosive 

Metal  Products  Co.,  Inc. 


Manufacturers  of  STAINLESS  STEEL  FASTENINGS 


CASTLETON  ON  HUDSON,  NEW  YORK 


3*'^*  — •^LO'inesT^puRiTY  region'* 


RESI^T'VTV  OHM-ceNT'M£T£Rs 


Effect  of  antimony  additioni  on  retiitiTity 
of  qermanluffi 

n-type  impurities  is  caused  to  solid- 
if.v  slowly  the  first  frozen  region 
i.s  p  type  and  the  last  frozen  region 
n  type.  The  boundary  between  the 
two  regions  is  the  seat  of  an  inter¬ 
esting  rectification  and  photovoltaic 
effect.  This  boundary  may  be  re¬ 
solved  microscopically.  Also  the 
segregation  and  compensation  ef¬ 
fects  may  be  employed  to  reduce  the 
variation  in  resistivity  in  an  ingot. 

The  germanium  used  for  high- 
back-voltage  rectifiers  or  for  trans¬ 
istors  may  be  converted  reversibly 
from  n  to  p  type  by  heat  treatment. 
This  is  interpreted  as  being  due  to 
the  simultaneous  presence  of  both  p 
and  n  type  impurities.  Normally 
the  n-type  impurities  are  in  excess. 

The  study  of  alloys  of  germanium 
with  radioactive  antimony  has  per¬ 
mitted  the  accurate  determination 
of  the  distribution  of  antimony  in 
an  ingot  even  for  concentrations  as 
low  as  4x10  *  percent.  The  concen¬ 
trations  determined  by  analysis 
agree  with  tho.so  computed  from 
measurements  of  electrical  proper¬ 
ties.  By  this  means  it  has  been 
shown  experimentally  that  each 
antimony  atom  present  contributes 
one  conduction  electron  to  the  ger¬ 
manium. 

These  applications  of  nucleonics 
to  semi-conductors  were  reported  in 
separate  papers  by  J.  H.  Scaff  of 
Bell  Laboratories  and  K.  Lark- 
Horovitz  of  Purdue  University  at 
the  li>49  IRE  National  Convention. 


Study  of  Vanishing  Gases 

The  life  of  gas-filled  tubes  is 
limited  by  a  gradual  reduction  in 
gas  pressure  with  use.  This  tend¬ 
ency  of  filler  gases  to  disappear 
from  the  tube  volume  is  known  as 
clean-up  and  is  generally  thought  to 
result  from  the  bombardment  of 
negatively  charged  electrodes  by 
high-velocity  positive  gas  ions  that 
penetrate  the  metal  surfaces  and 
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THE  ELECTRON  ART  (continued) 

ation  occurs,  and  a  correction  of 
the  probe  current  for  electron  emis¬ 
sion.  Now  that  satisfactory  tech- 
nitiues  have  been  developed  for  a 
particular  probe  material  and  filler 
>ras,  the.se  methods  can  be  extended 
to  other  solids  and  noble  gases  of 
interest  to  tube  designers. 


l)oiibl(‘-Kn<l4Mi  !)•<]  K«‘!>t(»rer 


DlRKCT-t’OL  PLKI)  AMPt.lFtKR.S  are  apt 
to  be  inconvenient  for  a  number  of 
reasons.  Not  the  leiist  of  these  is 
the  risk  of  drift  in  the  first  stage 
causing  serious  unbalance  or  even 
overloading  when  amplified  and  ap¬ 
plied  to  the  last  stage.  There  is 
therefore  a  motive  for  using  an  a-c 
coupling  whenever  possible. 

When  the  signal  has  periodic  ex¬ 
cursions  to  a  fixed  limit  but  con¬ 
tains  a  d-c  component  because  of 
varying  amounts  of  signal  on  either 
side  of  the  center  line,  a-c  coupling 
can  be  used  with  a  d-c  restorer  or 
clamiiing  diode  which  fixes  the  mean 
position  of  the  wave  by  reference  to 
the  excursions  to  the  fixed  limit.  The 
name  clamping  diode  does  not  .seem 
to  have  come  into  general  u.se,  but 


Two-cuBRENT  Signal 

ESIjAu  AND  OPPOSITE  AMP^.TuDES 


S»oin  Gag* 

ConlTol  Unrt 


rv»o-cuBPENT  Signals  aeter 
PASSING  TmROOGh  a-c  coupling 


ONE -Current  signals 
applied  tq  ootput  stage 


resulting  T*C-CuRRENT 
equal -amplitude  Output  signa. 


FIG.  1 — Waaeforms  oi  3-to-l-ratio  oi  oil-to¬ 
on  telegraph  lignal.  and  effects  of  a-c 
coupling  networks  and  d-c  restoration 
circuits 
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wntr  mo  pukces  toHott 
s.s.vmm  piExiBie  shapts 

CAM  MCIP  YOU"^^^ 


i.-i  vc-ry  expressive  of  the  function  of 
the  diode  in  clamping  one  limit  of 
the  waveform  to  a  fixed  voltage 
level. 

Probably  the  most  familiar 
example  of  the  d-c-restoring  tech- 
ni(pie  is  to  televi.sion  video  ampli- 
tiers,  where  the  line  sync  pulses  pro¬ 
vide  a  repeated  e.xcursion  to  a  fixed 
limit.  There  are  cases,  however, 
where  the  re(iuirement  is  rather  to 
keep  the  signal  symmetrically  bal¬ 
anced  (in  amplitude)  on  either  side 
of  the  datum  line,  in  spite  of  differ¬ 
ences  in  proiiortion  id’  time  spent 
with  either  polarity. 

The  best  example  of  this  is  a  tele¬ 
graph  signal  working  on  a  mark 
and  space  basis  represented  by  sig¬ 
nals  of  opjiosite  iiolarity.  Figure 
lA  repre.sents  a  hyiiothetical  signal 
having  the  times  spent  on  space  and 
mark  in  the  ratio  li  to  1  but  with 
eipial  and  ojiposite  amplitudes  of 

1  and  —1.  Figure  IB  shows  the 
result  of  passing  a  repeated  signal 
of  this  form  through  an  a-c  couii- 
ling  (ca|)acitor  and  leak).  The 
datum  line  has  shifted  so  a.s  to  pro¬ 
duce  eipial  areas  on  either  side  of 
zero,  instead  of  eipial  amplitudes. 

Now  the  problem  is  to  get  the 
datum  line  back  into  the  center  of 
the  waveform,  so  that  a  relay  or 
other  device  will  operate  exactly  in 
the  center  of  the  transition  from 
mark  to  space.  This  would  not  be 
important  if  the  waveform  were 
sipiare,  but  in  practice  the  I’eversals 
take  a  finite  time  and  any  departure 
from  a  symmetrical  datum  line  will 
change  the  ratio  of  mark-to-siiace 
times.  .A  distortion  of  mark-to- 
.space  time  ratio  of  this  kind  is 
called  bias  distortion  by  telegraph 
engineers. 

The  desii'ed  I'esult  can  be 
achieved  by  the  circuit  shown  in 
Fig.  2,  which  includes  a  double- 
ended  d-c  restorer  and  operates  as 
follows.  The  first  tube  is  simply  a 
I)ha.se-splitter.  so  that  in  addition 
to  the  waveform  shown  in  Fig.  IB 
we  have  the  inverted  waveform  of 
Fig.  IC.  Kach  of  the  waveforms 
is  applied  to  a  d-c  restorer  consist¬ 
ing  of  the  coupling  capacitor  be¬ 
tween  the  phase-splitter  output  and 
the  grid  of  one  of  the  push-pull 
tubes  in  conjunction  with  a  diode 
fhalf  a  tillfi  for  each  side).  The 
diode  is  inverted,  with  anode 
grounded,  so  that  signals  on  the 


CIRCUIT  DESIGN 


CABINET  DESIGN 


"Many  of  the  problems  met  in  designing  cir¬ 
cuits  and  cabinets  can  be  greatly  simplified  by 
using  S.S.White  flexible  shafts  to  connect  vari¬ 
able  elements  to  their  control  knobs. 

"Here's  why.  Irrespective  of  where  you  lo¬ 
cate  an  element  or  its  control,  you  need  only  a 
single,  easily  applied  flexible  shaft  to  connect 
the  two.  This  gives  you  almost  unlimited  free¬ 
dom  in  the  placement  of  coupled  parts  and 
permits  you  to  develop  cabinet  and  circuit  de¬ 
signs  to  get  top  electrical  efficiency,  better  ap¬ 
pearance,  more  convenient  operation,  and  to 
meet  space,  assembly  and  wiring  requirements. 

"S.S.White  flexible  shafts  have  proved  to  be 
a  successful  answer  to  these  problems  in  many 
electronic  and  radio  devices  including  broad¬ 
cast  transmitters,  diathermy  units,  AM  and  TV 
receivers  and  radar  equipment.  It  will  pay  you 
to  consider  their  use  in  your  equipment." 


FREE  —  FLEXIBLE  SHAFT  HANDBOOK 


This  informative  260  page  handboolt  con¬ 
tains  many  helpful  ideas  on  how  to  select 
and  apply  flexible  shafts,  A  free  copy  will 
be  sent  if  you  write  for  it  on  your  business 
letterhead. 


S.S.WHITE 


IFO.  CO,  ff  fW  m  DIVISION 

•  DIPT  K  to  lAST  Wlk  ST.,  NEW  YORK  U,  N.  Y. — 

FIEXIIIE  SHAFTS  AND  ACCESSORIES 
MOIOEO  PLASTICS  PROOUCTS-MOIDEO  RESISTORS 

Om  9^  f4m»UctCt  A  AAA  StOn/btUet 
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If  you  use  choke  coils,  haiid-tuiiiiig  coils,  channel  coils, 
contact  coils  and  others  for  television  assernhly,  and  if  you 
want  them  coated  with  plastic,  cotton,  nylon,  enamel,  lenzak, 
formvar,  etc.,  you  can  depend  on  Lewis  for  your  needs.  Coils 
are  stripped  and  tinned,  ready  for  assembly! 

Lewis  has  the  facilities  and  experience  for  mass  production 
of  all  types  of  television  coils — and  our  eflicient  methods 
permit  economical  prices. 

Whatever  your  requirements,  have  a  Lewis  haigineer  call  and 
check  them,  <piote  delivery  and  prices.  No  obligation. 

LEWIS  SPRING  &  MANUFACTURING  COMPANY 

Avenue,  Chicago  47,  Illinois 

rtICISION 

,  SPRINGS 

VHI  VINIST  UOHT  SMINOS  AND  WIRirOBMS  Or  IVIRT  TTM  AND  MAnilAi 


THE  ELECTRON  ART  (continued) 

grids  of  the  pushpull  tube.s  are  posi¬ 
tive-going  only.  (This  polarity  was 
chosen  so  that  the  output  stage 
could  be  fairly  heavily  bia.sed  and 
run  cool  in  the  absence  of  a  signal.) 

Since  the  signals  shown  in  Fig. 
ID  and  Fig.  IE  are  applied  to  the 
output  stage  in  pushpull,  their  com¬ 
bined  effect  in  the  common  anode 
circuit  is  proportional  to  their  dif¬ 
ference  as  shown  in  Fig.  IF,  which 
is  a  true  copy  of  Fig.  lA.  This 
waveform  may  be  viewed  by  con¬ 
necting  the  points  F,  and  1',  directly 
to  the  plates  of  a  cathode-ray  tube. 
It  will  not  be  seen  if  the  points  are 
connected  to  the  input  terminals  of 
an  oscilloscope  having  capacitor- 
coupled  input,  since  the  introduc¬ 
tion  of  this  a-c  coupling  destroys 


FIG.  2 — Circuit  diaqrom  of  double-ended 
d-c  restoration  amplifier 


the  d-c-restored  condition  which  has 
been  achieved  in  the  amplifier.  A 
striking  demonstration  of  the 
efficacy  of  the  system  is  given  by 
having  a  changeover  sw  itch  to  give 
either  direct  or  capacitive  coupling 
from  the  points  1’,  and  Y,  to  the 
plates  of  the  cathode-ray  tube. 

For  more  practical  use  the  loads 
I  in  the  anode  circuit  of  the  output 
i  stage  may  consist  of  the  two  halves 
^  of  the  windings  of  a  telegraph  relay 
or  recorder. 

I  Besides  allowing  a  telegraph  sig- 
I  nal  to  be  amplified  in  a-c-coupled 
stages  and  d-c-restored  in  the  final 
stage,  this  circuit  might  be  used  for 
converting  single-current  (  Fig.  ID) 
to  double-current  (Fig.  IF)  signals. 
As  mentioned  above,  a  telegraph 
relay  must  change  over  at  a 
signal  amplitude  exactly  half  way 
between  the  mark  and  space 
levels  in  order  to  avoid  bias 
distortion  of  the  signals,  and 
with  double-current  working  the 
I  changeover  should  occur  at  the  neu- 
,  tral  point  of  zero  current.  But  in 
single-current  working,  where  space 
is  indicated  by  zero  current,  the 
changeover  must  occur  at  half  the 
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TUBES  AT  WORK  (continued) 

mark  amplitude  to  avoid  distortion. 

Thi.s  is  normally  achieved  by  bias- 
inK  the  operating  point  of  the  relay 
to  half  the  signal  amplitude,  and 
therefore  requires  adjustment  for 
any  change  of  signal  amplitude.  By 
using  the  i>hase-splitter  and  double- 
ended  d-c  restorer,  either  with  or 
without  preceding  a-c  amplification, 
a  symmetrical  two-current  output 
is  obtained.  This  has  the  advantage 
of  operating  a  relay  at  neutral  bias, 
so  that  it  changes  over  at  zero  cur¬ 
rent  and  its  operation  does  not 
require  adjustment  for  signal 
amplitude. 


ransformers 


FOR  TOUAY^S 
MORE  EXACTING 
REQIIIREMEIVTS 


POWER-- AUDIO 
CHOKES  -  •  FILTERS 


ENCLOSED  CASE,  compound  filled,  for 
high  moisture  resistance.  Stondard 
coses  up  to  SOO  VA  Wide  ronge  of 
standord  oudio  transformer  units. 


A  .MoiMiire-Srulin^ 


For  Television  and  all  other  appli¬ 
cations  where  specifications  are  pre¬ 
cise  and  the  emphasis  is  on  qual¬ 
ity  and  performance,  famous 
FKKRANTI  transformers  offer 
superior  value. 


By  W.  B.  RiTCHtK  .Au.new 

f'lmsulttntj  A'uynir rr 


MoiSTfRE  will  leak  into  holders  for 
quartz  crystals  and  other  compo¬ 
nents  through  gasket  or  pin  leaks 
and  may  also  transfer  through 
phenolic  housing  material  by  mois¬ 
ture  vapor  transmission.  To  com¬ 
bat  this  action  in  small  phenolic 
holders  for  crystals  intended  for 
tropical  use,  a  special  moisture  seal¬ 
ing  compound  was  developed  in 
the  .Aircraft  Radio  Laboratory  at 
Wright  F'ield. 

Several  types  of  holders  were  in¬ 
volved  in  the  initial  re.search  prob¬ 
lem.  The  top  loader  type  is  .sealed 
with  a  phenolic  or  metal  cover  and 
a  neoprene  gasket.  One  type  of 
side  loader  has  a  round  screw  in 
cover  and  gasket.  The  inverted 
type  seals  with  a  gasket  near  the 
pin  end.  Such  holders  have  two 
pins  molded  into  the  plastics  con¬ 
tainer,  one-half  inch  apart  for  con¬ 
tact  through  a  suitable  socket  to 
the  radio  circuit. 

The  day  to  night  cycling  of 
temperature  or  the  change  in  pres¬ 
sure  from  ground  to  high  elevation 
brought  on  by  airplane  flight  or  a 
sunshine  to  shade  cycling  of  tem¬ 
perature  will  cause  breathing.  This 
breathing  sucks  in  moist  air.  When 
this  air  is  exhaled  at  the  other  end 
of  the  cycle  moisture  will  remain 
within  the  holder.  It  has  been  re¬ 
ported  that  some  holders  which 
were  subjected  to  high  humidity  for 
long  jieriods  of  time  were  actually 


Into  each  unit  goes  long  years  of 
specializeil  experience,  plus  iip-to- 
tlie-miiiute  knowledge  of  today’s 
imfiroved  practices  and  latest  ma¬ 
terials.  Our  large  and  varied  stock 
of  patterns,  tools,  and  dies  often 
permits  us  to  supply  “custom” 
requirements  from  standard  parts, 
ellecting  wortliw  liile  savings.  We  in¬ 
vite  your  inquiries. 


HERMETICAllY  SEALED  and 
compound  ftlltd  cotoi.  Gla»&  O' 
ceromte  tooled  terminals.  De¬ 
signed  to  meet  JAN  solt  woter 
immersion  tests. 


OPEN  FRAME  TYPE  for  mass 
producf'On.  minimum  cost  o<id 
weight  for  enclosed  equipment 


30  ROCKEFEI.I.EK  IM.A/ A 
New  York  20,  N.Y. 
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TAPE  o"  DISK 


YOU  CHOOSE  fAinCHILO 
ron  TOP  PERFORMAMCe 


★  The  I'airchilJ  ''Syachroll"  Drive 
System  tumbines  advantages  tif  the 
transfer  id  puiver  through  soft  rubber 
idlers  with  those  of  direct  gear  control 
of  the  capstan.  This  unique  develop¬ 
ment  of  Fairchild  results  in  a  no  shp 
tynihronvus  tape  drive. 

High  Frequtney  Flutter  causes 
roughness  in  a  reproduced  sine  wave- 
tone.  Smooth  motion  in  the  Fairchild 
Tape  Recorder  is  apparent  in  the 
{Iejnlint\i  of  simple  musical  tones. 

it  Hum  problems  are  generally  recog¬ 
nized  as  inherent  in  magnetic  re-cordets. 
The  high  elhciency  of  Fairchild  Play¬ 
back  Head  design  and  amplifier  con¬ 
struction  results  in  a  hum  measurement 
at  least  6S  Jh  Joun.  (rtf.  2‘'< 
distortion). 


Tiif  F.mrciiild  Profession.sl  T.sff 
Rfcordfr  easily  outperforms  require¬ 
ments  set  by  NAB  Standards.  Features 
include:  '  plug-in  '  type  construction, 
both  mechanical  and  electrical,  for  un- 
interrupied  service;  interlock  system 
to  prevent  accidental  erasing,  volume 
indicator  and  circuit  metering;  adjust¬ 
ment  of  playback  head  during  opera¬ 
tion  for  optimum  performance  with 
all  tape;  simultaneous  monitoring 
from  the  tape  during  actual  recoiding. 
Major  network  and  recording  studios 
are  using  Fairchild  Tape  Recorders. 
>X'riie  for  complete  information. 


FAinCHILV  SYNCHRONOUS  DISK  RECOROSRS 


Accurate  Program  Timing — Syn¬ 
chronous  dirtct  to  the  center  ^ear 
drive  for  shows  <.*n  the  nose  . 

Freedom  From  U'ow— No  slip- 
No  musical  pitch  change  to 
make  listeners  aware  the  show  is 
transcribed. 

Sound  On  Fiim  Duhhing— Many 
of  the  motion  picture  sound  tracks 
you  hear  and  en)i>y  are  first  rectirded 
«»n  Fairchild  Synchronous  Disk 
Recorders. 

AbiOe  are  some  of  the  features  that  have  >;ained  FAIRC  HII.D  the  reputation  for 
the  finest  in  recording  equipment.  Fairchild  Synchronous  Disk  Rtcffrders  are  man¬ 
ufactured  in  ^  models;  I  nn  ^2^  for  the  hnest  hxed  studio  installation;  I'nit 
for  the  small  budget  studio;  I'nit  (shf>un  above)  tor  console  performance 

in  a  portable  unit.  Maintain  your  reputation  for  making  the  finest  transcriptions 
and  masters  svith  Fairchild  equipment,  ^'rite  for  illustrations  and  complete 
speCihcations. 


RECORDING  EQUIPMENT  CORPORATION 
154TH  STREET  AND  7TH  AVENUE,  WHITESTONE,  1. 1.,  N.Y. 


THE  ELECTRON  ART  (continued) 

partially  filled  with  water  when 
opened  for  inspection. 

/  >('  viU>i>mvi>1  l‘riici'ilii  re 

Over  one  hundred  different  mate¬ 
rials  were  tested,  including  plastics, 
resins,  waxes,  paints  and  varnishes. 

A  commercial  asphaltiim  paint 
I  showed  virtues  of  having  the  best 
I  sealing  properties.  This  material 
I  had  several  disadvantages,  such  as 
!  being  too  brittle  at  -5.")  C  and  too 
\  .soft  at  -  90  C.  These  two  tem)H*ra- 
'  tui'es  are  the  extremes  that  a 
j  crystal  unit  must  withstand  in  the 
using  organizations  of  the  Services. 

'  L'i)on  investigation,  it  was  found 
I  that  the  as|)haltum  ()aint  contained 
j  some  rosin,  which  was  eliminated 
I  so  that  the  material  would  not  be 
brittle  at  -  o'l  ('.  This  new  mate- 
!  rial  was  still  too  soft  at  v-BO  ('. 

Gilsonite  was  added  to  Hydrolene  in 
j  various  ipiantities  until  a  formula 
was  found  that  had  enough  plastic- 
I  ity  at  — o5  C  and  still  remained  in  a 
suitable  state  at  -^90  C.  The  per¬ 
centages  finally  used  were  60  per¬ 
cent  Gilsonite  and  40  percent  Hy- 
(li'olene. 

Gilsonite  is  a  natural  asphaltum 
anil  is  mined  in  Utah,  while  Hydro- 
lene  is  a  trade  name  of  a  material 
procured  from  Standard  Oil  Gom- 
.  pany  and  is  a  brand  of  petroleum 
I  asphaltum. 

Several  mixes  of  the  above-men¬ 
tioned  iiroportions  of  asphaltum 
were  tried  in  different  mineral 
spirits  and  aromatic  thinners.  Xy¬ 
lene  was  decided  upon  as  the  vehicle 
due  to  its  ease  of  coating  and  its 
drying  behavior. 

.Another  series  of  mixtures  was 
tested,  fine  containing  40  percent 
nonvolatile  matter,  another  50  per¬ 
cent  and  still  another  60  percent. 
The  60  percent  mixtui'e.  when 
heated  in  a  water  bath  to  100  F. 

I  gave  a  eoating  material  of  the  right 
viscosity  for  a  dip-coating  thick¬ 
ness  fif  apnroximatelv  0.004  inch. 
Tests  had  shown  this  thickness  was 
necessarv  to  exclude  a  reasonable 
amount  of  moisture  in  a  one-coat 
dip.  The  dip-coating  compound  was 
comnosed  of  6  narts  Gilsonite  and 
4  oarts  Hydrolene  to  make  un  60 
percent  of  the  mixtui’e.  and  Xvlene 
to  make  up  the  remaining  40  per¬ 
cent. 

.\  small  amount  of  commercial 
grade  aluminum  paste  as  a  fdler 
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TUFFERNELl  INSUUTING  VARNISHES 

—  for  every  electrical  need 


THE  ELECTitON  ART 


(continued) 


aided  moisture  imperviousness,  and 
12  ounces  per  gallon  were  added  to 
the  above  formula.  Materials  were 
mixed  in  the  above  order. 


House 


Hfgultx  (if  Tcgtg 

All  moisture  imperviousness  and 
moisture  vapor  transmission  tests 
were  accomplished  by  coating,  a 
given  holder  which  had  previously 
had  a  chemically-treated  blank  in¬ 
stalled  in  place  of  the  crystal  blank. 
The  moisture  transferred  to  within 
the  holder  was  then  detected  by  an 
electrolytic  reaction  and  indicated 
with  the  aid  of  a  specially-con¬ 
structed  moisture  indicating  meter. 

.All  tests  were  run  in  humidity 
cabinets  at  one  of  the  following 
temperatures  with  a  95-percent 
relative  humidity:  cycling  25  to  50 
deg  C,  cycling  25  to  65  deg  C, 
and  static  at  50  deg  C. 

It  was  also  noted  that  resistance 
between  pins  remained  nearer  to 
the  original  resistance  of  .50.000 
megohms  or  better  after  being 
coated.  Some  uncoated  holders 
dropped  to  less  than  100  megohms 
in  a  few  <lays.  This  was  due  to 
water  absorption  of  the  phenolic 
material.  The  moisture  sealing 
compound  was  found  to  have  high 
dielectric  characteristics  and  would 
resist  fungus  growth  more  readily 
than  some  of  the  phenolics  of  the 
uncoateil  holders. 


FOR  ELEGRiaL  APPARATUS 


Your  apparatus  can  have  higher  electrical  stamina  .  .  .  longer 
operating  life  ...  if  insulated  with  Westinghouse  “Tuffernell” 
Insulating  Varnishes. 

Outstanding  among  these  new  varnishes  are  Tuffernell 
B-161,  B-163.  and  B-165.  All  are  thermosetting;  and  each 
has  specific  properties  of  high  resistance  to  heat  .  .  .  moisture 
.  .  .  centrifugal  force  .  .  .  and  to  other  enemies  that  break 
down  ordinary  varnishes. 

It  is  because  of  these  properties  that  Baker-Raulang,  of 
Cleveland,  chose  Tuffernell  B-163  for  their  well-known  line 
of  industrial  trucks,  tractors,  and  cranes.  They  like  B-l63's 
deep  penetration  of  windings,  giving  better  heat  transfer 
and  cooler-running  motors.  They  have  found,  too,  that  B-163 
is  economical  and  faster  to  use,  and  stands  up  in  rugged  service. 

The  complete  Tuffernell  line  includes  Insulating  Varnishes 
and  Compounds  for  your  application.  All  are  described  in 
Bulletin  65-120,  available  on  request. 

Investigate  Tuffernell  today  for  your  needs.  Call  your  nearby 
Westinghouse  office,  or  write  Westinghouse  Electric  Corpora¬ 
tion,  Dept.  37,  P.O.  Box  868,  Pittsburgh  30,  Pennsylvania. 

;. 06418 


Dijiliiii!/  Trrhtiiqiie 

Dipping  is  best  done  automat ie- 
ally  at  a  slow  speed,  probably  not 
more  than  li  inches  a  minute  with¬ 
drawal  speed.  This  is  intended  to 
eliminate  any  drip  or  bead  on  the 
edge  of  the  holder. 

.After  some  production  by  a  West 
(’oast  contractor,  it  was  found  that 
spraying  under  pressure  with 
special  spraying  equipment  de¬ 
signed  by  .Alemite  Corporation  was 
superior  to  the  dipping  process. 
Tears  and  heavy  drainage  areas 
were  entirely  eliminated. 

.After  the  crystal  units  were 
coated  with  the  moisture  sealing 
compound  and  allowed  to  dry  for 
approximately  18  hours,  a  second 
coat  w.as  applied,  this  time  using  a 
special  aluminum  paint  which  would 
not  wi  inkle  in  humid  atmospheres. 
This  snecial  aluminum  paint  dif¬ 
fered  from  the  commercial  alumi- 
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AIRBORNE  RECEIVING  EQUIPMENT 

AN/FRN-8  LOW 
FREQUENa 
OMNIDIRECTIONAL 
RADIO  RANGE  SYSTEM 
DESIGNED  AND 
DEVELOPED  BY  RADIO 
RECEPTOR  FOR  U.S. 

AIR  FORCE 


MONITOR  UNIT 


GROUND  TRANSMITTER 


THE  ELECTRON  ART  (continued) 

num  paint  inasmuch  as  it  contained 
a  resin  vehicle  designated  BR2')4 
resin.  The  application  of  this 
aluminum  paint  overcame  all  sticki¬ 
ness  at  elevated  temperatures. 

Some  of  the  specifications  of  the 
moisture  .sealing  compound  are  as 
follows;  Solids  content,  60  percent 
by  weight:  specific  gravity  at  25 
deg  C,  0.984 ;  weight  per  gallon,  8.2 
pounds;  viscosity  at  25  deg  C,  115 
to  120  Kreb  units;  drying  time  at 
25  deg  C,  16  to  18  hours;  fla.sh 
I)oint,  93. 

The  material  should  be  heated  in 
a  water  bath  at  100  deg  F.  This 
gives  a  consistent  coating  of  ap- 
[iroximately  0.004  inch  in  both 
winter  and  summer  months. 


l)<‘l(>riiiiniii^  Form  Parlors 
of  1-F  Transformers 

By  William  C.  Ve2«;ara 

fnmmunirdtion  and  Salination  Section 
Uendix  Radio  Die..  Itrndii  .Eviafioii  l  urp. 

Jialtimore.  Md. 

The  degree  of  coupling  of  a  con¬ 
ventional  i-f  transformer  can  be 
determined  readily  by  measuring 
the  bandwidths  at  two  levels  of 
attenuation  and  computing  the 
ratio  of  these  bandwidths.  This 
ratio  is  directly  related  to  the  coup¬ 
ling  factor  of  the  transformer  and 
is  plotted  in  the  accompanying 
graph  to  facilitate  the  determina¬ 
tion. 


Development  of  Method 


Enables  aircraft  to  navigate  safely  along  any  radial  track  to 
a  ground  station  from  distances  up  to  500  miles.  The  ground 
equipment  is  completely  air  transportable,  permitting  the  expe¬ 
ditious  setting  up  of  a  complete  medium  range  navigation  system 
when  required. 

A  novel  FM-AM  system  confines  the  navigational  signal  to  a 
total  r-f  bandwidth  of  60  c.p.s.  permitting  simultoneous  voice 
broadcast  on  the  same  carrier.  The  airborne  receiver  employs 
push-button  selected  crystal  control  and  has  a  navigational  i-f 
bandwidth  of  only  150  c.p.s. 

This  entire  project,  from  its  original  theoretical  conception  to 
final  delivery  to  the  U.S.  Air  Force,  was  undertaken  by  Radio 
Receptor.  This  includes  preliminary  research,  development  of 
the  component  equipments,  production  of  a  complete  packaged 
station  including  transmitter,  monitors,  test  equipment,  anten¬ 
nas,  and  tuning  units,  production  of  airborne  receivers  and 
finally  actual  installation  of  the  complete  working  system  at  a 
U.S.  A.  F.  base. 


Communications  Division 

HAIMO  l{K(  FOMIMXY.  INT. 

Sinte  I  972  in  Radio  and  electronics 
251  WEST  19th  STREET  NEW  YORK  11,  N.  Y. 


The  selectivity  characteristic  of 
the  circuit  shown  on  the  graph  is 
given  by  the  well  known  (.see  for 
example  J.  E.  Maynard’s  treatment 
in  Electronics,  p  15,  Feb.  1937) 
relation  given  at  the  top  of  the 
graph  with  the  terms  as  defined. 
The  assumptions  on  which  this  rela¬ 
tion  was  derived  limit  its  validity 
to  the  practical  case  where  only 
frequencies  close  to  resonance  are 
of  interest:  that  is  (1)  the  Q’s  are 
constant  for  all  frequencies  close  to 
resonance,  (2)  the  Q’s  are  suffi¬ 
ciently  high  so  that  the  inductive 
and  capacitive  reactances  are  equal 
and  parallel  and  series  resonances 
occur  at  substantially  the  same  fre¬ 
quency,  (!i)  there  is  no  feedback  in 
the  associated  vacuum  tube  circuit 
and  1 4)  the  tuned  circuits  are  cou¬ 
pled  by  pure  reactance. 

This  relation  (at  the  top  of  the 
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Traniiormer  coupling  can  be  determined 
eimply  from  thit  chart  and  meaeurements 
at  bandwidth  at  two  leeeli  of  attenuation 
from  the  reiponte  at  reionance 


graph)  can  be  solved  for  s  giving 
the  result  shown  on  the  graph. 
This  expression  relates  the  de¬ 
parture  from  resonance  s  to  the 
coupling  factor  b  and  the  attenua¬ 
tion  factor  u. 

The  factor  s  and  therefore  the 
bandwidth  can  be  computed  for  any 
level  of  attenuation  by  substituting 
the  appropriate  value  of  u.  Let  s, 
be  detined  as  the  bandwidth  factor 
corresponding  to  an  attenuation  of 
6  (lb  below  the  response  at  the  reso¬ 
nant  frequency;  u  is  then  equal  to 
2.  Similarly,  Sj  corresponds  to  an 
attenuation  of  20  db  for  which  u 
is  10. 

Substituting  these  values  of  u 
and  writing  the  ratio  Si'.%  gives  the 
final  equation  presented  on  the 
graph.  This  equation  is  plotted  as 
the  curve  of  the  graph  and  is  used 
in  determining  the  coupling  factor 
of  a  transformer. 

Using  the  Graph 

The  ratio  Si  .r,  equals  the  ratio 
of  the  bandwidths  at  20  and  at  6-db 
attenuation.  The  coupling  factor  h 
can  be  determined  for  a  particular 
transformer  by  measuring  and 
then  reading  the  corresponding 
value  of  b  from  the  graph. 

The  choice  of  6  and  20-db  levels 
for  the  bandwidth  measurements 
was  made  arbitrarily  for  ease  and 
accuracy  of  performing  the  meas¬ 
urements. 
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RESISTIVITY— 1000  Ohms  per  CIrculor  M.l-Foot, 
TENSILE  STRENGTH — 165,000  pounds  per  square  in 

THERMAL  EMF  vs  COPPER - ►  7  microvolts  per  °  C 

COEFFICIENT  of  LINEAR  EXPANSION  20^  to  100 

—0  0000139  per  "C. 

SURFACE-CORROSION  RESISTANCE— equal  to 
that  of  the  best  nickel-chromium  alloys. 
TEMPERATURE  COEFFICIENT  OF  RESISTANCE 

20’  C  to  100’  C—  -  0  000025 
SIZES — all  standard  diameters  from  0  0100"  to 
0  0009";  also  in  small  sizes  of  ribbon. 

FINISHES — Bright  or  Oxidized;  insulated  with 
enamel,  silk  or  Nylon. 

APPLICATIONS — wherever  you  can  use  more 
compact  precision  resistors  at  lower  cost 
per  ohm. 

AVAILABILITY — Immediate. 

Thus,  in  the  continuing  effort  to  provide  the 
electronic  and  electrical  industries  with 
ever-better  materials,  Jelliff  scores  again 
— with  the  latest  advance  in  Resistance 
Wires. 


Full  Information 
on  Request — Ad¬ 
dress  Depart.  17. 


THE  €.  0. 


JELLIFF 


MFG.  CORP. 


SOUTHPORT 
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NEW  PRODUCTS 

(continued  trom  p  126) 


S2A  video  oscilloscope  enables  the 
observation  of  waveforms  havintr 
frequency  components  as  high  as 
50  me  and  as  low  as  10  cps.  This 
wideband  frequency  response  is  ob¬ 
tained  with  surtuient  amplification 
to  provide  dellection  sensitivity  of 
(t.l  peak-to-peak  volt  per  inch.  The 
horizontal  amiilifier  has  a  band¬ 
width  of  10  cps  to  10  me. 


Radiation  ('oiNreR  Laboicxtokiks. 
Inc.,  1841  \V.  21st  St.,  Chicago  8. 
111.  The  Atomic  Blinker  is  a  portable 
survey  meter  containing  a  low-volt¬ 
age  thin-wall  Geiger  counter  for  ra¬ 
diation  detection,  .\mount  of  radia- 


If's  a  far  cry  from  the  original  incandescent  lamp  to  the  long-lived,  effi¬ 
cient  lamp  coming  ofF  today's  production  line.  Kinney  High  Vacuum  Pumps 
are  making  available,  at  low  cost,  many  vital  products  that  only  yesterday 
were  laboratory  discoveries. 

Processing  with  Kinney  High  Vacuum  Pumps  has  unlimited  possibilities  — 
the  large  scale  production  of  electronic  tubes,  coated  lenses,  the  miracle 
drugs,  sintered  metals,  dehydrated  foads,  and  scores  of  other  products. 

For  any  range  of  vacuum,  high  or  low,  their  rapid  pump  down,  long  life, 
and  dependability  make  Kinney  Pumps  the  first  choice  in  Industry.  Single 
Stage  Pumps  test  to  low  absolute  pressures  of  10  microns;  Compound  Pumps 
to  0.5  micron.  Low  pressure  processing  can  improve  your  product  and 
reduce  production  costs!  Write  for  Bulletin  V45  —  the  complete  story  on 
Kinney  high  vacuum  producers. 


tion  i.-;  indivatvd  instantaneously  by 
^the  rate  of  flashing  of  a  lamp.  Ear¬ 
phone  tip-jacks  are  also  provided. 
Battery  life  is  from  three  to  six 
months  with  normal  usage. 


KINNEY  MANUFACTURING  COMPANY 

3S6S  WASHINGTON  ST.«  iOSTON  30,  MASS. 

NEW  YORK  •  CHICAGO  •  CLEVELAND  •  PHILADELPHIA  •  LOS  ANGELES  •  SAN  FRANCISCO 

FOREIGN  REPRESENTATIVES 

GENERAL  ENGINEERING  CO.  (RADCLIFFE)  LTD. . Station  Works,  Sury  Rood, 

Rodcliffe,  Lorfeoshire,  England 

HORROCKS,  ROXBURGH  PTY  ,  LTD . Melbourne,  C.  I.  Austrolio 

W.  S  THOMAS  &  TAYLOR  PTY..  LTD . Johonnesburg,  Union  of  South  Africo 

NOVELECTRIC.  ltd . Zurich,  Switxerlond 


l•>oluti«lIl  I  nil 

Radio  Corp.  ok  Amkrica,  Camden. 
N.  ,1.  Type  BAh'-ldA  f-m  a-m  iso¬ 
lation  unit  weighing  less  than  f?0 
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rotate  on  a  vertical  axis.  It  is  avail- 
aiile  in  three  models:  one  for  stan¬ 
dard  records,  another  for  fine- 
jrroove,  and  a  third,  which  is  an 
all-purpose  turnover  model  with  re- 
placeahle  needles  for  playiiiR  both 
standard  and  tine-y'roove  records 
with  the  same  pickup  head. 

iiitliisiriul  ('.(iiiiilrr^ 

Airi.kctro.n  I.\c.,  I’.  ().  Box  151, 
Cahlwell,  N.  .1.,  has  announced  a 
new  series  of  presettable  high¬ 
speed  electronic  counters  for  indus¬ 
trial  applications.  Having  a  count¬ 
ing  speed  of  10,000  per  minute,  the 
devices  operate  from  photoelectric 
or  magnetic  pickup  sources.  Output 
circuits  may  be  connected  so  as  to 
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Quick  facts  about  "SCOTCH”  No.  33  Electrical  Tape 

•  TOUGH —  plastic  bjckinji;  is  abrasion  resistant,  unaiTcctcd  by  water  or 
u  c*ather. 

•  STRETCHY - ctinforms  snugly  to  uneven  surfaces,  odd  shapes. 

•  HIGH  DIELECTRIC  —insulates  against  thar^tes  of  over  7,00t)  volts. 

•  THIN  CALIPER — ^.nl  y  .007  of  an  inch  thick,  takes  less  room,  j;ives  neater 
p'bs  m  all  insulation  stork. 


Made  m  U.  S.  A.  by 

Minnesota  Mining  a  Mfg.  co.  saint  paui  6,  minn. 

ilu  Mkits  il  itkti  "JCItCK  insnri  uniiin  tiNS.'  Mttiul  .  SciicMiii'  .'  M  Utawti.'  3*  Mimn 


(irxsial  IMiono  t'.urlriil^o 

.Shirk  Br()Thi-r.s,  Inc., Chicago.  Ill., 
has  announced  the  Vertical  Drive 
series  of  crystal  i)honograph  cart¬ 
ridges.  Tracking  force  is  5  grams 
on  fine-groove  records,  7  grams  on 
78-r|)m  recordings.  The  cartridge 
u.-<es  .Muted  Stylus  needles  which 


Protect  TV  lead-ins  with  this  new  plastic  tape 


FEDERAL  TELEPHONE  AND  RADIO 

CORPORATION'S  shielded  balanced  MM). 
OHM  I  cad-in,  lap-urjpp«.d  with  "StlTIXM" 


No.  O  Plastic  haeked  Mectrical  Insulating 
Tape  to  present  moisture  from  condensim; 
under  cable  jacket. 


fiappicr  customers,  more  custom- 
ers,  fewer  troublc-calls  when  you 
protect  TV  le.ul-ins  with '’Scotch” 
No.  }}  Klcctrical  Tape.  This 
tough,  weather-proof  plastic- 
backed  tape  helps  protect  against 
snow  and  ghosts,  improves  the 
signal-to-noise  ratio. 


Try  "Scotch”  No.  33  Electrical 
Tape  on  your  next  installation, 
find  how  this  ania/ing  tape  can 
simplify  your  television  and  radio 
work.  .^  letter  to  us  will  bring 
complete  information  and  a  trial 
roll — with  no  obligation.  Vi’rite 
Dept.  l-S-7. 


NEW  PRODUCTS 


pnund.s  was  recently  announced. 
The  device  is  used  to  transfer  f-m 
power  across  the  insulating  zone  of 
an  a-m  antenna  tower  to  feed  an 
f-m  anttuina  mounted  atop  the 
tower.  It  provides  isolation  of  f-m 
and  a-m  signals  and  ellicient  opera¬ 
tion  over  the  entire  f-m  fre(piency 
range.  The  unit  features  swivel 
flanges  at  input  and  output  which 
connect  to  standard  l.:-in.  51.5-ohni 
llanged  line. 


NEW  PRODUCTS 


(continued) 


start  and  stop  machine  operation 
or  perform  any  function  associated 
with  counting.  Further  informa¬ 
tion  is  contained  in  bulletin  C-140.1. 


Ke<M>r<ling 

OM'illugrupli 

C  KNTiRY  Geophysical  Corp.,  1333 
North  Utica,  Tulsa,  Oklahoma. 
The  portable  recording  oscillograph 
is  applicable  for  laboratory  or  field 
work.  It  is  equipped  with  mirror- 


If  you  have  a  fabricating  or  prrKessing 
problem  involving  paper  ...  if  you  re¬ 
quire  definite  technical  characteristics 
and,  above  all,  Jtpe>id.ible  unifoiinity, 
it  may  be  worthwhile  for  you  and 
Mosinee  technicians  to  get  together. 
Mosinee  is  not  interested  so  much  in 
terms  of  volume  pri)ductit)n  as  in  our 
ability  to  render  helpful  service  to  man¬ 
ufacturers  in  the  field  of  electronics 
and  in  the  elcxtrical  goods  industry.  Our 
"paperologists”  are  at  your  service  for 
consultation.  Please  write  Dept.  E. 


type  galvanometers,  fork-controlled 
synchronous  timing  .system  and 
variable  paper  widths  up  to  6  inches 
maximum.  The  unit  may  be  battery 
or  a-c  operated  and  is  available  for 
multiple  channel  recording  up  to  25 
traces. 


Aircraft-Marine  Products  Inc., 
1611  N.  Fourth  St.,  Harrisburg, 
Pa.,  has  added  to  its  line  of  solder¬ 
less  wiring  devices  new  plug-in 
leads  with  a  special  flexible  plastic 
insulation.  They  feature  precision 
positioning  of  the  jack-pin  and  will 
withstand  temperatures  up  to  170 


llornietio  Relays 

Struthers-Dunn,  Inc.,  150  N.  l.3th 
St.,  Philadelphia,  Pa.  Type  CX35.54 
is  a  hermetically-sealed  d-c  minia¬ 
ture  relay  of  special  aviation  de¬ 
sign.  It  has  shock  resistance  up  to 
50  g;  vibration  resistance  better 


MOSINEE  PAPER  MIUS COMPANY*  MOSINEE, WIS. 
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iKTiiirtirally  ht-aled  lrun!«f(irmi‘r!i  lf>  meet 
your  nio><t  rxiirlin^  reqiiimiirntti.  Sprri- 
firatioiiM  art*  lran!<lat(‘il  hy  N\T  rxpfri- 
<‘nr<‘  ami  hkill  into  the  ronipiinrntM  you 
nM|iiire. 

Knlar^nl  farililirs  for  tiu*  tirvelopnirnt 


t*rh<‘4lul(‘8.  Trn  or  Irn  lliouwan«l^-«*v«*ry 
Iranofornirr  it*  liiiill  \tilli  ihr  wamr  ttpr* 
fializr<l  rare.  Shop  procedure)*  for  lesl- 
ing  iuMure  the  perfection  of  the  )*eal  on 
every  unit,  llerinetically  t*eale«l  tran)*- 
former)*  from  NYT  meet  all  civilian  and 
government  MperificationM  —  inrlu«iing 
current  J.W  T-27,  I'.  S.  Navy  16-T-30, 


with  a  minimum  of  circuit  disturb¬ 
ance.  The  a-c  respon.se  is  essenti¬ 
ally  flat  to  50  kc  within  1  db  over 
the  range  —20  to  ^22  dbm.  and  is 
usable  for  comparative  db  readings 
on  all  common  carrier  current  fre- 


treate<i,  uncased,  lightweight  units  fur 
airlmme  use,  huilt  to  government  s|ieci- 
fication. 

Engineering  and  design  facilities,  as  well 
as  protiuction  know-how,  are  always  at 
your  service,  ^'rite  or  phone  your 
requirements. 

Radia  and  lelerition  potrer  Irantformert 


Electro- Voice,  Inc.,  Buchanan, 
Mich.,  has  announced  the  Twilt,  a 
new  torque-drive  twin-tilt  phono 
pickup  cartridge.  The  cartridge 
with  a  single  twin-tip  replaceable 
needle  plays  78,  45  and  33i-rpm 


NEW  PRODUCTS 


than  10  g;  high-speed  opening  and 
closing  without  contact  bounce;  and 
reliable  operation  over  an  ambient 


Coniiiiiinicutions 

Meusiireiiieiil 

VVtisTON  Electrical  Instrument 
CoRP.,  617  Frelinghuysen  Ave., 
Newark  5,  N.  ,1.  Mixlel  779,  type  5, 
analyzer,  was  designed  for  com¬ 
munication  system  maintenance.  It 
measures  low-level  speech  circuits 


ftllltl  ■■■UlltllUt  Itll  t.* 

aHHun*  thv  |»ro<lu(‘ti<»n  iK^rniotit'ally 

lltlSllA  Itl  14llll  VitllT 


Pirkiin  Curlritlee 


and  Signal  tA»rps  71-4942.  Other  sealed 
type  transformers  incluile  specially 


and  reaciorg  ,  •  •  audio  trannformern^ 
filten  and  chokes  •  •  *  contnd  and 
opi*rntinfg  trann/ormers  •  •  •  caiibrators 
and  gperial  equipment  for  electronics* 


HEUI  VORK 

TRnnsFORniER  co.  in[. 

nipha,  new  Jersey 
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t  ickerx  \ta/inetir  Amplifier 


MAGNETIC  AMPLIFIERS 
MAGNETIC  AUDIO  AMPLIFIERS 
STATIC  VOLTAGE  REGULATORS 
STATIC  MOTOR  SPEED  CONTROLS 
POWER  SATURABLE  REACTORS 
RECTIFIERS 

PHOTOELECTRIC  CELLS 
SERVOMECHANISMS 
MAGNETIC  FLUID  CLUTCHES 
SPECIAL  MOTORS  AND  GENERATORS 
TRANSFORMERS  •  ARC-WELDERS 
CONTROLLED  POWER  RECTIFIERS  FOR 
ELECTRO-CHEMICAL  PROCESSES 


new  products 


(continued) 


records  without  weight  ehaiijre  and 
with  a  trackinK  i)rcssure  of  only  6 
Krams  on  either  needle  tip.  Tiltinjr 
the  Twilt  .selects  the  one-mil  or 
three-mil  needle  tip  as  desired. 


Gray  Rksearch  &  Dkvki.opmknt 
Co.,  IN(’.,  16  Arhor  St..  Hartford  1, 
Conn.  The  instrument  illustrated, 
which  is  accui'ate  to  jri'ams,  is  de- 
sijrned  to  check  stylus  force  to  ob¬ 
tain  maximum  (piality  reproduction 


VICKERS  ELECTRIC  DIVISION,  Vickers  Inc., 

.Announces  a  complete  Hesearcli  and  Development  Section 
available  for  your  tecbnical  problems  in  relation  to  the 
following  — 


\HK  Airborne  Receiver 

FEPKR.M,  TELEPIIONK  AND  KADIO 
CORP.,  Clifton,  N.  J.  Type  139-HY 
vhf  radio  receiver  for  sinyde-chan- 
nel  aircraft  reception  is  the  suc¬ 
cessor  to  the  139-B.  Discrimination 
ajrainst  undesired  pulsed  carriers 
and  apainst  spurious  responses  is 
jrood.  Technical  details  of  the 
ecpiipment  perfoi'mance  can  he  ob¬ 
tained  frrtm  the  manufacturer. 


R-F  l’ow**r  Supply 

Kmhassy  Knginferinc,  Co..  224  K. 
204th  St..  New  York  68.  \.  Y..  has 
developed  a  new  hijrh-voltaKe  r-f 
power  sui)i)ly  for  a  wide  variety  of 
uses  includinjr  television,  c-r  oscillo- 
srraphy  and  jreneral  experimental 


The  fundamental  schemes  employed  in  many  of  the  above  involve 
general  use  of  tubeless  amplifier  circuits  —  Magnetic  Amplifiers. 

For  information  regarding  application  of  the  above  relative  to  your 
requirements,  you  are  cordially  invited  to  consult  our  Engineering 
Department.  ,  » 


ELECTRIC 


VICKERS 


1815  LOCUST  ST.  ST.  LOUIS  3,  MISSOURI 

A  UNIT  OF  THE  SPERRY  CORPORATION 
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TIMERS 


CARBON  COMPANY 
ST.  MARYS,  PENNA. 


QUAKER  CITY  GEAR  WORKS 


Standard 


WORLD'S  MOST  ACCURATE  AND  RUGGED 
TIME  MEASURING  INSTRUMENT. 

CAN  BE  MANUALLY  OR  ELEaRICALLY 
OPERATED.  FURNISHED  IN  PORTABLE 
CASES  OR  FOR  PANEL  MOUNTING 


RUGGED 

SERVICE 

^  SPEER 

GRAPHITE  ANODES 
WORK  BEST 


WRITE  FOR  BULLETIN  1  53 

also  Standard  Chrono-Tachomoters  • 

Standard  Custom-built  Laboratory  Test  and  Distribution  panels 

Standard  EJa atria  Tima  Ca. 

97  Logan  Street  Springfield.  Mass. 


You  don't  have  to  run  the  risk  of  tuht' 
failure  in  appliiaiions  uherc  operaiin^ 
rondiiions  may  he  lou^h.  Ciraphite  —  and 
ori/y  graphite  —  anodes  work  best  when 
the  going's  roughest. 


Here's  why: 

#  Ciraphite  anodes  are  lapahle  of 
2tMI-CIHI  ‘i  higher  power  rating 
user  most  metallic  anodes. 


9  They  provide  stability  —  keep  their 
original  characteristics  —  won't 
warp  even  over  the  iixt  megacycle 
range. 

9  (rraphite  /ui/s  because  it  operates 
at  lower  temperatures,  even  when 
usage  is  severe  and  continual. 


More  and  more,  equipment  manufacturers 
are  JtmjMiling  graphite  anodes  tubes  for 
such  applications  as  diathermy,  vhf,  short 
wave  and  f  .M  transmitters,  motor  control, 
electrostatic  precipitation,  resistance  weld¬ 
ing,  electronic  heating,  counting  and  sort¬ 
ing.  Follow  their  lead,  and  you'll  get 
better  tube  performance! 


r - 

Modal 

Raodt 

Tofalixas 

Accuracy 

S-100 

1  /5  $ae. 

6000  sac. 

±.1  sac. 

S-60 

1  /5  sac. 

60  min. 

:t.1  sac. 

SM-60 

1,100  min. 

60  min. 

±.00S  min. 

S-10 

1/10  sac. 

1000  sac. 

±.0i  sac. 

S-6 

1,  1000  min. 

10  min. 

±.0008  min. 

S-1 

1/100  sac. 

60  sac. 

±.01  sac. 

MST 

1/1000  sac. 

.360  sac. 

±.001  sac. 

kJCT  KtV\ 

k _ 

1  .  1 UUU  MC. 

JU  MC. 

ic.UOx  !•<. 

I _ d 
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COMPACT 


.  .  .  solves  remote  control  problems 


I  he  many  production  uses  of  Ledex 
Rotary  Solenoids  vary  from  actuating 
bomb  releases  in  military  aircraft  to  con¬ 
trolling  hydraulic  valves  in  heavy  duty 
industrial  material  handling  equipment. 

Five  Ledex  Rotary  Solenoid  models  are 
manufactured.  Diameters  range  from 
to  3^^  inches.  Predetermined  rotation  up 
to  95°,  either  right  or  left,  can  be  engi¬ 
neered  to  suit  your  production  require¬ 
ments.  Starting  torques  for  45°  of  rotation 
range  from  %  to  50  pound-inches. 

Precision  manufacture  to  exacting  speci¬ 
fications  and  individual  op>erating  tests  are 
your  assurance  of  dependable,  long-life 
service  under  severe  operating  conditions. 


Mjgaetic  ttilion  motes  the 
armature  along  the  solenoiii 
axis.  This  action  is  eont  erted 
into  a  rotary  motion  by 
means  of  ball  bearings  on  in¬ 
clined  races. 


(j.  II.  MI  . AND.  INC. 

UM  \\  fbiter  bcrett,  Dayton  2,  Ohio 


The  Ledex  Rotary  Solenoid  may  be  applicable  co  out  .  • 


work.  Input  voltage  is  110  v,  60 
cycle  a-c,  with  output  voltage  fac¬ 
tory  preset  at  30  kv.  Output  cur¬ 
rent  is  200  /la  normal  at  30  kv; 
regulation  is  3.3  percent  at  30  kv 
with  a  load  of  50  to  200  /la.  Power 
consumption  is  75  watts. 


.Viiloniulif  Locking  Plugs 

Russell  &  Stoll  Co.,  Inc..  125 
Barclay  St.,  New  York  7,  N.  Y., 
announces  a  new  line  of  midget 
Kver-Lok  automatic  locking  plugs, 
receptacles  and  cord  connectors, 
adaptable  as  components  for  all 


types  of  portable  electrical  ecpiip- 
ment.  A  12-page  catalog  F'L49-64 
de.scribes  and  illustrates  the  unit’s 
many  features. 


IM',/ (Chopper 

Stevens-Arnold  Inc.,  22  Klkins 
St.,  South  Boston  27,  Mass.  Typie 
242  chopper  is  a  single-pole,  double¬ 
throw  electromechanical  chopper, 
rectifier,  demodulator  or  sciuare- 
wave  generator  which  will  operate 


at  any  frequency  over  the  45  to  65- 
cps  range.  The  unit  features 
liquid  filling,  special  shielding  and 
make-before-break  contacts.  Com¬ 
plete  details  are  given  in  catalog 
246. 


Eleririral  Tape 

Bauer  &  Black,  Uept.  F.,  222  West 
.\dams  St.,  Chicago,  111.  Polyken 
822  is  a  plastic-backed  electrical  ad¬ 
hesive  tape  with  a  dielectric 
strength  of  over  10,000  volts.  It 
has  the  insulation  and  electrical 
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Then  you'll  want  to  know 
today's  facts  about 


RAILWAY  EXPRESS  high- 
quality  rail  or  air  service, 
designed  to  meet  your 
shipping  needs  — and  why 
this  complete  service  for 
one,  all-inclusive  charge 
offers  the  most  value 
for  your  shipping  dollar. 

YOUR  COPY 

of  booklet  "Complete  Service 
{  for  A  Single  Charge'^  please 

address;  Railway  Express  Agency, 
Inc.,  Dept.  230  Park  Avenue, 
New  York  17,  N.  Y. 


NATION-WIDE  RAll.AIR  SERVICE 
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THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 

We  are  specially  organised 
to  handle  dire^  enquiries 
from  overseas  and  con  give 

/Mmo/Ar£  mwfMSfWt  usa. 

BtHeiJ inDolUn  Sett/ement  your  c^eci. 
Tnnsaction  as  simpk  as  any  /oca! ivy 


TRANSRADIO  LTD 

CONTOACTOnS  TO  M.M  COVERNMINT 
I30A  CAOMWill  ROAD  LONDON  SW7  ENCIAND 
Cui/J  rftAMSM  iOftPCM 


LONATmi 

TTPIS 

IMKO 

OMMS 

ATTtN  lUAtniC 
dPtOOtil  Km 

too  mtA 

00" 

A1 

74 

f.7 

O.ll 

0.36 

A2 

74 

1.3 

0.34 

044 

A34 

73 

0  6 

t.5 

048 

IMCANC 

TYPES 

CAMC 

mm¥ft 

MPfD 

ONMS 

AITTN 

XS! 

od' 

C  1 

7.3 

150 

2.5 

036 

PC  1 

10.2 

132 

3.1 

0l36 

cn 

6.3 

173 

3.2 

0.36 

C  3 

6.3 

171 

2.15 

0.44 

C23 

5.5 

•  84 

2.8 

044 

C  3 

54 

197 

1.9 

0.64 

C33 

4  8 

220 

2.4 

0.64 

CA4 

4.1 

252 

2.1 

1.03 

1  ^  ¥erif  l^H^Oa^aetiaffCf^ 

INRESCO  Rciistors  are  a  product  of  high* 
speed  winding  techniques  that  introduce  a 
new  measure  of  economy  in  precision  wire 
wound  resistors. 

They  are  available  for  IMMEDIATE  DE¬ 
LIVERY.  in  diversified  types  that  meet 
practically  every  circuit  requirement  of 
load,  ohmic  value,  sixe.  shape,  and  operat* 
ing  condition. 


When  planning  a  new  circuit  design,  inves* 
tigate  the  advantage  of  INRESCO  resistors 
for  economy,  dependability  and  perma¬ 
nently  h*ed  characteristics.  For  complete 
details,  call  nr  write  today  for  your  copy  of 
the  INRESCO  catalog. 


rt  and  designers  of  <*rii 
s-ciclus<vely  Estimofesc 
rcstilors  furntshad. 


INSTRUMENT  RESISTORS  COMPANY 

1  0  3  6  COMMCICE  AVENUE,  UNION,  NEW  JERSEY 


\n 
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Built  to  Match  Broadcast  Station  Requirements 

Although  relatively  low  in  cost,  these  B  &  >X'  instruments  meet 
the  exacting  demands  of  modern  research  and  engineering  lab¬ 
oratories,  as  well  as  the  full  indorsement  of  many  well-known 
broadcast  stations.  They  combine  a  high  degree  of  accuracy 
with  outstanding  durability  and  ease  of  use. 


fharacteristic.s  of  polyethylene. 
Thickne.ss  is  0.00!)  inch  and  ten.<ile 
strengih  is  22  pounds  per  inch  of 
width. 


B  &  W  AUDIO  OSCILLATOR 

Provides  an  extremely  low  dist»)r- 
tion  source  of  frequencies  be¬ 
tween  30  and  30,000  cycles. 
Self-contained  power  supply.  Cal¬ 
ibration  accuracy  of  n  3%  scale 
reading.  Stabdity  1%  or  better. 
Frequency  characteristics:  output 
flat  within  *  1  1)H,  30  to  13,000 
C.P.S.  Size  13^4"  X  *  9';" 
Fully  portable. 


rrojeotioii  l.oiis 

.AI.I.KN  H.  Uli.MONT  Labor  \ToKIKS, 
iNt'.,  1000  Main  Ave..  Clift  on.  X.  J. 
Type  2.o42  projection  len.'  is  a  two- 
element,  symmetrical  objective  lens 
having  a  relative  apeidiire  of  f  3.3 
and  a  focal  length  of  7.7  inches.  It 
projects  an  oscillographic  iiattern 


An  ideal  instrument  for  either 
laboratory  or  field  use.  Measures 
total  harmonic  distortion  for  the 
range  of  50  to  1  5,000  cycles,  and 
measures  harmonics  to  15,000 
cycles.  Also  measures  residual 
hum  and  noise  up  to  60  OH  be¬ 
low  any  reference  level.  Volt¬ 
meter  and  OB  meter  range  is 
from  30  to  30,000  cycles.  Highly 
sensitive  and  accurate.  Size  1 3 ' 4" 
X  7'/4"  X  9' 


B  &  W  FREQUENCY  METER 

An  accurate  and  convenient 
means  of  making  direct  measure¬ 
ments  of  unknown  frequencies 
up  to  30,000  cycles.  L'seful  in 
measuring  beat  frequency  be¬ 
tween  two  R.F.  signals.  Integral 
power  supply.  Ffandy  for  routine 
checking  of  audio  oscillators  or 
tone  generators.  Highly  sensi¬ 
tive,  this  unit  will  operate  on  any 
wave  form  with  peak  ratios  under 
8  to  1.  Size  13’ 4"  x  7V4"  x  9'  >. 


of  an  area  up  to  3  inche.-t  .square  to 
di.stance.s  from  8  to  30  ft  from  the 
screen  of  the  c-r  tube,  resulting  in 
a  picture  size  that  may  be  as  large 
as  12  sq  ft.  Axial  light  transmis¬ 
sion  of  the  lens  system  is  approxi¬ 
mately  85  percent. 


SIoIUmI  Lint* 

Feoerai,  Telecommunication  Lab¬ 
oratories,  Inc.,  500  Washington 
Ave.,  Nutley  10,  NT  J.,  have  devel¬ 
oped  the  FTL-30A  slotted  line,  a 
precision  device  for  measuring  im¬ 
pedance  and  wavelength  in  the  60 
to  1,000-mc  range.  Measurements 


WRITE  FOR  B  &  W  CATALOG  SUPPLEMENT  NO.  1 . .  .containing  full  details 
on  these  and  other  13  &  instruments  and  electronic  specialties. 


Dept.  EL-79,  237  Fairfield  Ave. 


Upper  Darby,  Pa.  ‘‘I-'’'’  made  with  slightly  less 
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These  Induction  Motors  and  Blowers 


in  cooling  tubes  and  amplifier  boxes, 
band  switching  or  driving  mechanisms 
on  military  and  electronic  equipment. 

ALSO  new 


EASTERN  AIR  DEVICES,  INC. 

585  DEAN  ST.,  BROOKLYN  17,  N.Y. 


DESIGNERS  AND  BUILDERS  OF  STANDARD 
AND  SPECIAL  ROTATING  EQUIPMENT 


DR  0 


...  192  PAGES  of 
'  USEFLL  INFORMATION 

..v‘  Etipnevrs.  (Irsigncrs,  pun  liusing  agents  — 

"  GET  YOLR  COPY 

^<>11  will  find  roni|)lctr  ilal.'i  on  tlie  hiinps  lift'd  in  pilot  light*. 
jVnd  illii*trutions  •  ail  full  rize  •  of  hundreds  of  iloiii?  you  will  u*e. 

1  In-rc  i'  a  laMc  of  rl•^i'lor^  for  operation  of  l.inips  on  all  voltage*. 
C-ioniplete  diinen*ional  data  on  each  unit. 
iNIore  than  2.000  I 'ndt  rw  riti  T'*  Li-ted  .\**enihlies. 

The  DIAL  LIGHT  COMPAIAY  of  AMERICA 

I'orfiiiost  Manufacturer  of  Pilot  l.iehts. 

900  BK04U«\S.  MSI  YOKK  3.  V  Y.  TEI.EPHOM:  SPRING  7-1300 

.  Handh^  0149 _ a 


are  designed  for  use  with  engine 
driven  alternators  supplying  variable 
frequency  power  throughout  a  wide 
range.  They  are  very  suitable  for  use 


WHEN  DESIGNING  A  COIL  TO  MEET 
RIGID  PERFORMANCE  SPECIFICATIONS 


PERMANENT  MAGNET 


ALTERNATORS 

For  critical  Instrument 
and  Equipment  Applica 
tions. 

Kpurewaveform 

1,  2,  or  3  Phase 

2,  4,  6,  8,  ar  12  poles 


All  Frequencies 

Special  Types  For  customer  needs 
Standard  Types  Available. 
Continuous  Duty 

NIA  115V,  3  PtMM.  4SVA,  400  evcie  •!  OOOOItPM 
NtB  11SV,tPI>aM.15VA,  60  cycle  etJOOORPM 
N3C  1SV,  1  PkaM.  1.1VA1tOcycleel360ORPM 
N4A  70V,  1  PhcM.  10  VA,  60  evde  cl  3600RPM 
N6A  4SV,  1  Pheie,  tS  VA,  1000  cycle  el  SOOOttPM 


SMO-weSTEtN  ttP. 
in  leM 

914  Mo.  Mlcliifoii  A«o. 
f  OkiiOfOe  ItliooU 

? 

!:  WESTftN  REP. 

RoftaioHk'Colmoo  &  A  woe. 
1335  So.  flowor  $t. 

^  tot  Amolot»  Colif. 

SO.  AMERICAN  REP. 
Joto  toil  Pooloi 
CofMo  1473 


begins  at  the 

CORE! 


A  to  eXRCt  SP^i~ 

W  All  MOtDiTE  powder  m>»  ** 

Cell  or  write  lor  M  ,. 

national 

_|;.6.  in  Iron  goto* 
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Its  volts: 

400-800  Cycles— 140  C.F.M. 
400-1600  Cycles— 15-20  C.F.M. 

NOW  IN  PRODUCTION 


Other  frequency  ranges  available 


GEAR  MOTORS,  AXIAL  FLOW  FANS 
AND  MOTORS  ALSO  FURNISHED 


July.  J949  — ELECTRONICS 


LORD  MANUFACTURING  COMPANY,  ERIE,  PA. 

Canadian  ReprejenfoF«ve  Railway  &  Power  Engineering  Corp.  Ltd. 


NEW  PRODUCTS 


(continued) 


accuracy  in  the  1,000  to  2,000-mc 
range.  The  unit  is  a  coaxial  line 
250  cm  long  having  a  surge  im¬ 
pedance  of  51.0  ohms  ±  0.5  ohm. 


Switch  Adaptor 

Unimax  Switch  Division  of  the 
W.  L.  Maxson  Corp.,  460  VV.  34th 
St.,  New  York  1,  N.  Y.  Style  “P” 
Adaptaplate  provides  single-button, 
maintained-contact  control  with  a-c, 
a-c/d-c,  or  metal-cased  snap  acting 


Now  electronic  induction  heaters 
can  be  used  in  the  shop. 


Electronic  tube  inducti«jn  heating  was  confined  to  the 

laboratory  because  the  electronic  equipment  just  “couldn’t  stand 
the  gaff”  of  shop  usage. 

After  four  years  of  intensive  research  and  testing.  The  Ohio 
Crankshaft  Company  found  the  answer.  The  Toccotron  20  has 
proved  a  dependable  shop  toed  for  uniform,  low  cost  production 
in  numerous  applications. 

Four  Lord  Plate  Form  Mountings  effectively  isolate  the  Power 
Contactor  Panel  Assembly  and  protect  the  Tt)ccotron  from  vibra¬ 
tory  disturbances  in  the  shop,  regardless  of  their  direction.  Tube 
assemblies  also  are  protected  by  Lord  Mountings. 

Whether  you  make  electronic  equipment  or  massive  machinery 
— if  your  prcxluct  is  exposed  to  external  vibration  or  if  it  has 
moving  parts,  a  Lord  Vibration  Control  System  will  increase  its 
efficiency  .durability  and  customer  appeal.  Consult  a  Lord  engineer. 


Sec  our  fiu//efin  in  Sweef’s  /949  Fitf^  far  Praduct 
Designers  nr  w  rite  for  BuHt'tin  **0()  todj^v-  It  deb.crihei» 
rh«*  coniplrt^  line  of  Lord  products  and  services. 


.■‘witche.s.  It  comprises  .u  ratchet- 
driven  rotary  detent  cam  which  al¬ 
ternately  presses  and  releases  the 
operating  button  of  the  switch 
when  the  drive  plunger  is  pushed. 


.  Vibrutioii  ]\It‘a!.iirfMiieut 

Hermon  Hos.mer  Scott,  Inc.,  385 
Putnam  Ave.,  Cambridge  39,  Mass. 
Type  410-X5  vibration  integrator 
i  and  type  410-X6  calibrated  vibra- 
i  tion  pickup  enable  measurement  of 
vibration  displacement,  velocity  and 
acceleration  in  the  audio-frequency 


(lo^  Vibration  Control  Systems 


BURGESS  ENGINEERS  WILL 
DESIGN  A  NEW  BAHERY  TO 
MEET  YOUR  SPECIFICATIONS 


3'/2  KW 

VACUUM  TUBE 

BOMBARDER 


inMOUMCW 


INDUaiON 

HEATING  UNIT 


THIS  NEW  MOBILE  MICROPHONE 
PROVIDES  CONSISTENTLY  HIGHER 
MODULATION  PERFORMANCE 

Weighs  a  mere  7  oz.  Button  is 
riveted  on  foce  of  mic;  allows 
easy  change-over  from  speaking 
to  hong-up  position  with  turn  of 
wrist.  Tough,  shock-proof  alum¬ 
inum  alloy  cose;  dustproof  and 
moistureproof.  Switch  and  oil 
other  internal  elements  completely 
enclosed.  Mic  element  cushioned 
in  rubber  mokes  unit  shock-ond- 
vibrotion  proof.  Suitable  for 
replacement  on  oil  existing  equip- 


Never  before  a  value  like  this  3' 2  KW 
bombarder  or  high  frequency  induction 
heater  .  .  .  for  soving  time  and  money  in 
surface  hardening,  brazing,  soldering,  an¬ 
nealing  and  many  other  heat  treating 
operations.  Is 

Portoble  .  .  .  mounted  on  four 
rubber  coasters.  Width  Id'z"; 
depth  27";  height  42''2'';  weight 
300#. 

Operates  from  220  volt  line  Complete 
with  loot  switch  and  one  heating  coil 
mode  to  customer's  requirements.  Send 
samples  of  work  wonted.  We  will  advise 
time  cycle  required  for  your  particular 
job.  Cost,  complete,  only  $975  Imme¬ 
diate  delivery. 

Scientific  Electric  Electronic  Heaters  are 
mode  in  the  following  ranges  of  power: 
1  -2  3  5  7'2  l0  12'2  15  18  25  40  60  80 
100  250  KW. 


It 's  all  part  of  the  Burgess  Service !  This  complete 
Engineering  Manual  lists  hundreds  of  battery  types 
develojx'd  by  Burgess  Engineers  to  meet  new  require¬ 
ments.  If  the  specific  battery  you  need  is  not  among 
them,  the  complete  Burgess  facilities,  design,  pro¬ 
duction,  and  engineering  will  be  placed  at  your  dis¬ 
posal  to  build  the  battery  you  need  in  any  quantity 
—  large  or  small ! 

Wrife  for  ENGINEERING  MANUAL  and  CHECK  SHEET 

No  obligation.  By  return  mail  you  will  receive  the  FREE  Engineering 
Manual  listing  the  complete  line  of  Burgess  Batteries  together  with 
specifications;  also  the  Burgess  “Check  Sheet”  on  which  you  may  outline  your 
requirements  in  the  event  that  the  battery  you  need  has  not  already  been 
developed.  Address: 


Division  of 

"S  ”  CORRUGATED  QUENCHED  GAP  CO. 

105-119  Monroe  5f.,  Garfield,  N.  J. 


BATTERY  CO.,  (DEPT.  El)  FREEPORT,  ILLINOIS 
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3209  HUMOOIDT  JT.,  lOS  ANGELES  31,  CALIF. 


NEW  PRODUCTS  (conliniMd) 

raiiKi’.  IM.-iplaieniont  can  be  meas¬ 
ured  from  0.  M  microinch  to  0.U28 
in.;  velocity,  from  51.3  microinchea 
per  .second  to  10.3  inchea  per 
.second;  and  acceleration,  from  0.15 
in.  per  sec(»nd  per  .second  to  3,900  in. 
per  second  per  .secon<i  over  a  25  to 
3.000-tycie  ran>fe.  Response  is  Hat 
fiom  On  to  1.000  cycles. 


the  Electric  Connector 

on  the  DC-1 


Ili^li-Fiiit'lils  Trail 't'Eiriiu'r 

AfRO  i’R0DiCT.s  Co.,  5328  Baltimore 
Ave.,  Philadelphia  13,  Pa.  The  Tl- 
1(*0  is  a  transformer  unit  for  pre- 
amplifyinfr  and  equalizing  the 
output  of  reluctance-type  pickup 
cartridpea.  It  provides  full  undis¬ 
torted  hiKh-freqiiency  response, 
plus  a  risinK  bass  characteristic  for 
lo\v-fre(iuency  equalization  neces¬ 
sary  for  quality  reproduction.  The 
unit’s  output  provides  sufficient 
voltaKe  to  energize  the  tuner,  pho- 
nojrraph,  or  other  medium-level 
hip'h-impedance  input  channels. 


the  new  Firewall  Connec¬ 
tors  now  used  on  Douglas, 
Boeing,  Convair,  Lockheed 
and  other  airline  ships 


Firewall  90°  FluH 


Di'flerlioii  .Vniplifiers 

Hytron  R.-lpio  &  Klectronics 
CORP..  Salem,  Mass.  Types  GBQGCT 
(illustrated)  and  25BQf»(iT  beam 
pentodes  were  desi>rned  specifically 
for  u.se  as  horizontal  deflection  am¬ 
plifiers  in  television  receivers  usint; 
ma^rnetic  deflection  tubes.  The 
OBQGCT  with  its  G. 3-volt  heater 


CANNON  ELECTRIC  was  first  with 
Firewall  Connectors  —  maintaining 
engineering  leadership  in  connector 
design  for  the  aircraft  industry. 

A  requirement  for  all  airline  craft 
operating  under  CAA,  Firewall  Con¬ 
nectors  are  specified  for  operational 
safety.  This  is  protection  against  fur- 
ther  damage  from  engine  fires— if 
they  break  out — by  preventing  fire 
from  traveling  through  the  firewall 
to  other  parts  of  ship  or  weakening 
frame.  Special  asbestos  compound 
inserts  and  end  bell  packing  provide 
the  ultimate  in  safety,  and  protect 
such  circuits  as  prop  feathering,  etc. 

Not  only  are  "AN”  types  available 
in  Firewall  construction,  but  Cannon 
EUectric  "K”,  "AF”  and  "FM”. 


fH'OO  'ASSKH)) 
Hect’ptacle 
Stt’el  Shell 


f’U'Os' 

Steel  Shell 


is  for  use  in  transformer-operated 
sets,  while  the  25BtlG(;T  with  its 
25-volt  heater  is  used  in  sets  with 
.series  heater  connections.  Complete 
mechanical  and  electrical  data  are 
found  in  bulletin  140. 


Shou  n  in  the  new  AN7-1 24H  Bulletin 
and  KS  l  Supplement  to  the  K  Bul¬ 
letin.  Address  Department  G-120. 


FWas 

partially  exphuled 
showing  special 


allay  crimp-type  contacts, 
steel  barrel  and  end  hell 


H-\  Sf‘li‘iiiuiii  KiTlifuTN 

Westinghoise  KI-ECTRIC  Corp., 
I’.  O.  Bo.v  8G.8.  Pittsburgh  30.  Pa., 
has  announced  new  high-voltage 
selenium  rectifier  cells  designed  for 
24  volts  per  cell  d-c,  with  an  rms  a-c 
voltage  of  33  volts  jier  cell  for 
single-phase  bridge  circuits.  They 
are  available  in  six  round  sizes 


World  Export:  Froior  4  Honton,  Son  Francisco*  Conodion  plant:  Connon  Electric  Co..  Ltd.,  Toronto 
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NEW  PRODUCTS 


(cofltinutd) 


instrumentation  at  its  finest 


Gamma  Radiation  Survey  Meter 
Model  247A 

A  compact  portable  instrument  de¬ 
signed  to  cover  four  ranges  of  gamma 
radiation  intensities,  2.5 — 25 — 2500 
milliroentgens  (1  1000  r)  per  hour. 
The  most  sensitive  range  approxi¬ 
mates  that  of  a  Geiger  instrument  and 
is  inherently  more  stable.  The  ioniza¬ 
tion  chamber  and  meter  are  her¬ 
metically  sealed,  and  the  case  is  water¬ 
tight.  Die  castings  have  been  used 
wherever  possible  for  unusual  rugged 
construction. 


from  1  to  43  in.  in  diameter,  and  in 
five-ini-h-s<iuare  and  41  x  6-in. 
sizes. 


I’iiIm*  Aiiipliliide  .Vnalyzors 

Canadian  .Marconi  Co.,  P.  O.  Bo.\ 
1690.  Montreal.  I’,  (f.,  Canada,  lllus- 
trateii  are  two  6-ehannel  pul.se  amp¬ 
litude  analyzers  ‘for  research  into 
the  energy  spectrum  of  a  radioac¬ 
tive  .sample.  Analysis  is  possible  up 


Beta  and  Gamma  Survey  Meter 
Model  263  B 

A  portable  Geiger-Mueller  Counter 
for  extreme  sensitivity,  capable  of 
detecting  individual  ionizing  par¬ 
ticles.  The  instrument  has  three  full 
scale  ranges  of  20.0 — 2.0 — 0.2  milli¬ 
roentgens  per  hour  measured  with 
gamma  radiation  from  radium. 


Victoreen  Minometer 
Model  287 

The  Minometer  provides  a  prescrip¬ 
tion  for  computing  daily,  the  amount 
of  radiation  exposure.  It  consists  of  a 
small  compact  string  electrometer 
and  an  ionization  chamber  designed 
in  the  shape  of  a  fountain  pen  to  be 
carried  conveniently  in  a  coat  pocket. 
The  chamber  value  is  0.2  r  full  scale 
when  checked  against  the  calibrated 
scale  in  the  electrometer. 


to  4S  energy  rariKcs.  Six  channel 
as.-icmblies  use  the  standard  decade, 
numerator,  discriminator  and 
power  supply  units  with  the  addi¬ 
tion  of  (IrivinK  amplifier,  reset  unit, 
di.scriminator  bia.s  controls  and 
associated  power  supply  units. 


For  twenty  years  our  exclusive  busi¬ 
ness  has  been  the  development  and 
design  of  instruments  and  com¬ 
ponents  used  in  the  measurement  of 
gamma  and  x-radiation.  We  welcome 
your  inquiries  on  any  phase  of  radia¬ 
tion  measurement. 


Preri'ioii  Pliers 

Trassvision.  Inc..  New  RiKhelle, 
N.  Y.  Model  P-1  Hook-Cut  pliers 
has  both  a  sharp,  tempered  cuttinjr 
edjre  and  a  lonjr  nose  for  probinp 
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(confmued) 


1048  Potomac  Street,  N.W, 
Washington  7,  D.  C. 


UNI-PRODUCTS  INC 


MODERN 

BREADBOARD  CHASSIS 

UniChassis 

PAYS  FOR  ITSELF  IN  TWO  DAYS 

Components  and  tubes  for  experimental  circuits  are  mounted  and  wired 
in  less  than  half  the  usual  time  by  employing  a  novel  arrangement  of 
socket  holes,  bus  bars,  special  spring  contacts  and  flexible  leads. 

Tube  sockets  are  mounted  so  that  the  terminals 
are  accessible  lor  easy  wiring.  Bus  bars,  tie- 
points,  the  shell-like  base  ol  the  chassis,  and  a 
vertical  panel  with  holes  ol  several  sixes  provide 
^  means  lor  mounting  various  types  ol  electronic 

components,  while  the  general  shape  ol  the 
chassis  permits  simple,  compact  wiring.  Pins  on 
If  the  ends  ol  the  bus  bars  and  on  some  ol  the  tie 
^  ^  points  lit  the  sockets  on  the  Ilexible  leads  so 

that  the  leads  can  be  used  lor  connecting  cii- 
cults  on  the  chassis  to  external  equipment. 

'  tinned  and  the  grooves  are 

partly  tilled  with  solder  so  that  wires  to  be  at- 
'  *  -  ■  /  tach^  to  the  bars  need  only  be  tinned,  lain  in 

the  groove,  and  touched  with  a  soldering  iron. 
.  "  j  Removal  ol  wires  Irom  the  bars  is  just  as  easy 

/  as  their  attachment. 


'  into  .■<mall  place#  #ut  h  as  miniature 
j  sockets.  Overall  length  is  6i  inches; 
,  width  tapers  from  2  inche,#  on  the 
j  handle  to  A  inch  on  the  extreme  tip. 


Siiiuller  Tubular 

Aerovox  Corp.,  New  Bedford,  Mass. 
Stud  terminals  in  place  of  conven¬ 
tional  rivet-type  terminal#  make 
!  possible  a  reduction  in  the  bulk  of 
new  PRS  midget-can  dual-section 
capacitors  with  dual  leads. 


MirruHavt*  IMeler 

Kay  Klectric  (.'o..  Pine  Brook, 
jx.  J.  The  Microwave  Mega-Match 
operates  between  8..")00  anil  9,700 
me.  It  includes  a  delay  waveguide 
approximately  7,5  feet  long  formed 


UnlLeads 


1  UniChassis  (  as  shown  above) 

22  UniLeads  4-6",  6-12",  618". 

4-30",  2  42" 

2  test  Probes 
2  Alligator  Clips 
2  Banana  Plugs 

Price  '22  *°  FOB  Washington,  D.C. 


2  Phone  tip  plugs 
2  PeeWee  Clips 
2  Spade  lugs 
2  Grid  caps  large 
2  Grid  caps  small 
4  Fahenstock  clips 


Showing  some  ot  the  possibilities  o! 
the  UniChassfs  and  UniLead  combina¬ 
tions.  Everything  plugs  in  and  out 
quickly  and  surely,  insuring  positive, 
shortproot  connections.  Circuit  build¬ 
ing  and  circuit  testing  time  is  cut  in 
hall  and  best  ol  all,  at  last  a  bread¬ 
board  tlKit  can  be  put  on  the  shell  and 
used  again  and  again. 


IT  PAYS  FOR  ITSELF  IN  TWO  DAYS 


Mail  orders  promptly  filled.  Send  money 
order  or  check  and  we  pay  the  postage. 


The  UniLeads  are  Hexible,  insulated  conductors  ol  assorted  lengths  with  socket-like  terminals 
at  both  ends  which  can  engage  pins  3  32"  in  diam..  similiar  to  those  used  on  some  types  ol 
vacuum  tube  bases.  Such  pins  lorm  an  integral  part  ol  various  kinds  ol  terminal  fittings,  such 
as  lugs,  clips,  plugs,  and  probes,  which  can  be  plugged  into  the  ends  oi  the  leads. 

Complete  kit  contains  22  UniLeads  and  86  UniLead  Attachments 


22  1"  connectors 
22  connectors 
24  soldering  stub  conn. 
4  Tee  Connectors 
4  X  connectors 


into  a  space  of  8  ft  by  1  ft.  a  cali¬ 
brated  X-band  wave  meter,  and  a 
box  housing  power  supply  and  con¬ 
trol  devices.  Reflection  coetlicient 
changes  down  to  0.02  are  indicated. 
FVeiiuency  sweep  on  the  display  up 
to  30  me  anywhere  in  the  X-band  is 
available. 


Thermal  Swilch 

;  Manning,  Maxwtll  &  Moore.  Inc., 
Bridgeport  2,  Conn.  The  Microsen 
thermal  switch  operate#  from  a 
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Kenvon 


GENERAL®  ELECTRIC 


TRANSFORMER  CO..  Inc. 

840  BARRy  STREET  -  NEW  TORK  59.  N.  T. 


Send  us  your  speeificalions  or 
requirements.  Address  Dept.  14 


UNITED-CARR  FASTENER  CORP. 

Cambridge  42,  Mass. 


NOW  AVAILABLE  AT 
NEW  LOW  PRICES! 


Fits  Your 

^Production  To  A  "y” 

litnVOn  "T's" — high  quality,  uniform 
transformers,  are  your  best  bet  for  development, 
production  and  experimental  work.  For  over  20 
years,  the  KENYON  “K”  has  been  a  sign  of  skill¬ 
ful  engineering,  progressive  design  and  sound 
construction. 

Now  —  reduce  inventory  problems,  improve 
deliveries,  maintain  your  quality  —  specify 
KENYON  “T’s,”  the  finest  transformer  line  for 
all  high  quality  equipment  applications. 

New  Catalog  Edition!  Write  Today! 

Kenvon  new  modified  edition  tells  the  com¬ 
plete  story  about  specific  ratings  on  all  transform¬ 
ers.  Our  standard  line  saves  you  time  and  expsense. 

,  Send  for  your  copy  of  our  ^ 

1  latest  catalog  edition  nowf 


GiMKTi  I  IK  IKK  \  four  tvpes  of 
Cicrmaniuin  Oiode  Rectifiers  are 
available  to  meet  electronic  require¬ 
ments  where  problems  «)f  space  or  .A( 
hum  exist,  or  where  heat  produced  by 
a  vacuum  tube  would  be  objectionable. 

LOOK  AT  THESE  FEATURES- 

1t  Welded  Contact  Construction— 

Kor  stability,shock  resistance, 
hi^h  ambients,  long  life. 
it  Insuloting  Cose— For  low  lead-li>- 
lead  capacitance,  high  moisture 
rv'.istance,  mechanical  strength. 

♦  Small  Siie— For''no  room”appIi- 
caiions. 

<  all  the  Ci-E  office  near  you,  or  write 
for  specifications  and  price  list: 
<itiur.ll  l.leitrii'  C.oinp.w\.  Speiiult\ 
Diiisi'iu,  lUettronics  P.jrk,  Sjrattue. 
Stu  York. 

*Suhjnt  to  prior  orders. 
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^  For  AC  Voltage  Measurements  at  Frequencies  to  250  Me 
^  For  Peak-to-Peak  Voltage  Measurements  of  Recurrent  Pulses 


The  RCA  «’V--’5A  VOLTOHM^ST  is  a 
versatile  electronic  volt-ohmmeter,  par¬ 
ticularly  useful  for  HF  and  VHF  measure¬ 
ments  in  the  laboratory  or  at  test  positions 
in  the  factory.  The  full-wave  diode  probe, 
which  contains  a  fitting?  for  direct  connec¬ 
tion  to  coaxial  lines,  reads  peak-to-peak 
rf  voltages  of  sine  waves  or  recurrent 
complex  wa\es  or  pulses,  up  to  a  fre¬ 
quency  of  250  Me.  The  V-'^SA  also 
reads  KMS  ac  and  dc  voltages  up  to  1000 
volts  and  dc  resistances  to  lOOO  megohms. 

1  he  input  resistance  for  all  dc  ranges 
is  1  1  megohms,  resulting  in  negligible 
circuit  loading  and  greater  accuracy.  A 
1-megohm  isolating  resistor  is  incor¬ 
porated  in  the  dc  voltage  probe  for 
dynamic  checking. 

For  dc  voltage  measurements  up  to 
30,000  volts,  ask  for  the  new  R(‘A 

•R«8  Tra(}eMath.  U  S  Pat.  Off 


5X'G-284  High-V\)ltage  probe,  available 
at  a  small  additional  cost. 

For  further  details,  ask  your  RCA  Dis¬ 
tributor  for  liulletin  2F7 18  or  write  R('A, 
(a)mmercial  Fngineering,  Section  42GY, 
Harrison,  \.  J. 


SPECIFICATIONS 

DC  Voltoge  Range  (6  scolet) .... 

AC  Voltage  Range  (6  sfolcs) 

OiFeft  to  Probe  . 

.0.3  to  100  RMS  volts 

Through  Multiplier  to  Probe.  . 

.3  to  1000  RMS  volts 

Resistance  Ronge  (6  scales).  .0.1  ohm  to  1000  megohms 

Frequency  Response: 

Direct  to  Probe  flower  scales) . 

.  30  cycles  to  350  Me. 

Through  Multiplier  to  Probe.  . 

. . .  30  cycles  to  15  he. 

Input  Resistance  ond  Capocitoncc 

DC  Probe  (Resistonce  only) . . . . 

AC  Probe  (ot  1  Me) 

1  62S.000  ohms  shunted  by  IS. 6  mmf.  1 

Scale  Indication: 

With  Sine  Waveform . 

. RMS  volts 

With  Complei  Recurrent  Woveform 

0.354  of  peak  to-peali  volts 

1  Dimensions . w.  6-5  16  " 

h.  9-5  8";  d.  6-3  4" 

Available  from  your  RCA  Test  and  Measuring  Equipment  Distributor 
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NEW  PRODUCTS  (cMtimM))) 

thermocouple  input  to  signal  tem¬ 
perature  variations  in  heating  proc¬ 
esses.  Signal  output  is  given  by 
electrical  relay  action.  On  and  off 
switching  of  10  amperes  at  115 
volts  a-c  or  32  volts  d-c  directly  is 
possible  for  any  temperature  set¬ 
ting  from  100  to  2,000  F.  single 
6S\7  vacuum  tube  operates  in  con¬ 
junction  with  the  Microsen  balance 
and  a  precision  relay. 

Glass  Picture  Tube 

Zetka  Tei.evision  Tubes,  Inc.,  131- 
137  Getty  Ave.,  Clifton,  N.  J.,  is 
now  producing  a  16-in.  glass  tele¬ 
vision  tube  which  features  a  flat 
face  for  greater  picture  area.  The 
tube  also  has  an  ion  trap  which 


eliminates  the  brown  stain  some¬ 
times  found  in  the  center  of  the 
picture.  It  is  one  inch  .shorter  than 
the  15-in.  glass  tube  and  two  inches 
shorter  than  the  16-in.  glass-to- 
metal  tube. 

Siiuikc  (ioiitrol 

General  Klectric  Co.,  Schenec¬ 
tady  5,  N.  Y.  A  new  smoke  density 
indicator  and  control  comprises  a 
light  source,  phototube  holder  and 
an  enclosure  containing  the  re¬ 
quired  control  and  indicating  meter 
calibrated  in  Ringleniann  units.  In 
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NEW  PRODUCTS  (continued) 

operation,  a  relay  is  set  to  operate 
when  smoke  density  reaches  some 
predetermined  level  such  as  35  per¬ 
cent  at  which  time  a  blower  forces 
air  to  the  firebox  until  smoke  dens¬ 
ity  drops  to  approximately  15  per¬ 
cent. 

Continuous  Loup  Recorder 

Amplifier  Corp.  of  America,  398-7 
Broadway,  New  York  13,  N.  Y. 
Models  CL-3  and  CL-10  continuous 
loop  drive  mechanisms  make  pos¬ 
sible  continual  repetition  of  any 
recorded  message  from  4  seconds  to 
3  minutes  and  4  seconds  to  10 
minutes  in  duration  respectively. 


Both  systems  are  designed  in  de¬ 
tachable  form  for  easy  installation 
on  Twin-Trax  tape  recorders,  and 
either  can  be  adapted  for  automatic 
recycling  if  desii-ed. 

Murine  Rudur 


Specify  cosmalite* 

Cosmalite  Coil  Forms  give  exceptional  performance 
at  a  definite  saving  in  cost  to  you. 


☆ 

2  new  stars  in  the  field 


For 

TELEVISION 

RECEIVERS 


Wp)STiNGHorsE  Electric  Corp., 
Box  8t>8,  Pittsburgh  30,  Pa.  Type 
MU-1  marine  radar  detects  targets 
at  ranges  between  80  yards  and  40 
miles.  .4  newly  developed  12*-inch 
flat-face  scope  provides  a  usable 


Punched,  threaded,  notched  and  grooved  to  meet  your 
individual  specifications. 

Ask  us  about  the  many  various 
punching  dies  we  have  available. 

Inquiries  given  quick  action  and 
specialized  attention. 


COSMALITE 

Low  cost,  spirally  wound 
popor  b  0  s  e  phenolic 
tubing,  suitoble  for  oil 
coil  forms  in  Rodio  ond 
Television  Receivers 


*Re9  U  S.  Pot.  OH. 


^CLEVELAHD  CONTAINERS 

6201  BARBERTON  AVE.  CLEVELAND  2,  OHIO 

flANTS  AND  SAIES  OmCIS  et  Plymowth.  Wt*<  .  CHK090  Dotroit  09d*nibwr9,  N  V  .  Jemotbwrg,  N.  i. 
AMASIVE  DIVISION  e»  CNwIood  Ohro 
CANADIAN  eiANT  Th«  Cltvcleod  Centorn«f  Conodo.  1*4  frtMOH  Ontorio 


ftfPfttstNrAnvf  s 

CANADA  WM  T  BAB»ON  EiOhTh  LINE.  PR  •>.  OakviuE.  Ontario 

i  *  '  CCNTHAI  Ave  tASt  0»ANGE,  n  j 

NCW  (NCIAND  E  P  PACK  AND  ASSOCIATES.  96S  EaPminCTOn  ave 
WEST  HAPTFOPD.  conn. 
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NEW  PRODUCTS  (continued) 

area  of  95  sq  in.  for  the  ppi  display. 
The  unit’s  design  includes  a  new 
sea  suppressor  control  which  gives 
constant  target  intensity  above  sea 
return. 


Sylvania  Klkotric  Products  Inc., 
500  Fifth  Ave.,  New  York  18,  N.  Y. 
Type  221  Polymeter  is  a  vacuum 
tube  voltmeter  providing  an  e.ssen- 
tially  flat  response  from  20  cycles 
to  300  me;  and  useful  measurement 
between  300  and  500  me.  The  r-f 
probe  contains  a  special  subminia¬ 


ture  tube  which  provides  a  combina¬ 
tion  of  high  input  impedance  and 
very  low  input  capacitance.  By 
means  o.'  switching  design,  four 
leads  permit  rapid  measurement  on 
all  ranges  of  a-c,  d-c,  r-f,  milli- 
amperes  and  resistance  without 
interchanging  the  panel  connectors. 


PRtCISiON-  £U/l  r 


A  speaker  of  unique  versatility. 
Designed  and  built  with  Good¬ 
man's  tradition  of  excellence. 
Its  performance  and  ideal  fre¬ 
quency  response  have  placed 
this  unit  in  the  forefront  of 
medium  heavy-duty  loud¬ 
speakers. 


SPECIFICATION 


TYPE  T/2 


Overoll  Diameter 


lleui  Kiuiiuliii^  (ioiiiicclor!* 

Bid  Kadio,  Inc.,  2118  K.  55th  .st., 
Cleveland  3,  Ohio.  Nine  sizes  of 
heat  radiating  connectors  are  avail¬ 
able  to  fit  all  grid  and  plate  leads 
for  tubes  operating  in  the  rang»“ 
from  50  to  2,000  watts.  Machined 
from  special  aluminum  rod  stock, 
the  edges  of  these  connectors  are 
rounded  to  prevent  corona  loss. 


Overall  Depth 


Fundamcntol  Resonance 


Voice  Coil  Impedonce  15  ohms  at  400  c  p.s 
Moximum  Power  Capacity  12  watts  Peak  A  C 


145000  Li 


^  terbrook.  Conn.  The  type  CF'3  sinvrJp 

CC''OT'Jcc^-  or  multi-contact  cycle  timers  control 

automatically  a  one,  two,  three  or 
j  four-circuit  operation  in  a  prede- 
termined  timing  se<iuence.  The  unit 

GOODMANS  INDUSTRIES  LTD.,  Lancelot  Rood,  WEMBLEY,  Middlesex,  ENGLAND  |  i-S  designed  for  built-in  applications 
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TWO  NEW  rwo  NEW 

CTC  TERMINALS  TWIN  POWER  SUPPLIES 


PROMISE  IMPROVEO  WIRING 


W  I  II 

i  *  ’f|in 

*  *  IL 


N«w  Combination  Torminol 
In  3  Siios  Hot  Varitty  of  Uttt 


With  a  screw  on  top  and  a  terminal  lug 
on  the  bottom,  this  combination  simplifies 
top  and  bottom  wiring.  Remove  the  screw 
and  you  can  mount  components  directly  to 
the  screw  end.  Or,  you  can  adapt  this  ter¬ 
minal  to  provide  removable  link  connec¬ 
tions  at  the  screw  end.  Terminal  is  plated 
with  bright  alloy  for  corrosion  resistance 
and  ease  of  soldering.  Mounting  shank  is 
heavily  knurled  for  secure  mounting  into 
terminal  boards. 


MODEL  610-F 

KlfH-lronli*  HrsulMlInii. 

^  liide|M*n(ii*nl  S4iur4'«*«»  nf  Towrr. 

V.ll.C'.  Ml  0>H0  MllllHmiN‘r*‘M.  €'4111" 

AfijiiMltthlf*. 

U-m  .  lit  O’l^O  MIU  ir  th4>  »  N4»urrr>*i 

Mre  ('4»nihlii4Hi. 

It4itli  ll.l  .  tlutputi  Mrtrrfd  for  or 

t'urrrnt. 

fi.3  Mild  r*.8  OiitputH  l*ro%ld4Mi. 

A.r.  Kl|»plt*  |.4*«>i«  thuii  111  Mlllo\4>ltM. 


MODEL  1210 

Kl4><troiilc  Kegulation. 

2  Indeii^ndrnt  Souri'M*  of  Fowrr. 

0-500  \  at  O-lftO  .MIIIlHmiH'rra.  CM- 

tliiii4»u*>1.4  AiljuMtahlr. 

0-500  V.IKC.  at  0-300  Mlli»  If  tlir  3  Sktorec* 
arr  f'4»mtilnrd. 

Ii4»lh  tliitpulM  M4>t4‘rrd  for  >oltaffOOr 

Current. 

6.3  or  IS.6  \  ..A.f*.  Output*  Fr4»%l4lrd 
A.C.  Klppli*  l,enn  Than  10  Mllllvolta. 


Fursc  Tuin  Poi^er  Suppliirs  double  the  usefulness  of  a  single  unit  at  consider¬ 
able  sasing  in  space  and  cost.  Vk  rite  for  complete  specifications  on  these  and 
ocher  Kurst  lutm  Pimer  Supply  Models. 

FURST  ELECTRONICS 

10  S.  Jefferson  St.,  Chicago  6,  III. 


OoubleCnd 

Iwfli 


Sweotr 


f  ^  I  Large  or  Small 


Now  Coromic  Stand-Off 


The  body  of  this  stand-off  is  made  of 
JAN-l-lO-grade  L-5  ceramic,  silicone  im¬ 
pregnated.  This  gives  you  a  component 
with  highly  improved  resistance  to  mois¬ 
ture  and  fungi,  as  well  as  higher  dielectric 
properties.  X  Type  has  a  6-32  thread 
screw  stud:  Y  Type  has  a  rivet  stud. 

These  and  other  Guuranleed  Componrnl!< 
are  described  at  length  in  the  new  CTC 
1*300  Catalog.  Write  for  it  today. 


SQUAK,  paper  TUBES 


'SMaian/eef/ 


CAMIRIDCi  THIRMIONIC  CORF. 
437  Concord  Ay*.,  Combridgo  38.  Mows. 


Inside  Perimeters  from  .S92  to  19 

With  specialized  experience  and  automatic 
equipment,  PARAMOUNT  produces  a 
wide  range  of  spiral  wound  paper  tubes 
to  meet  every  need  . . .  from  I/  to  30'  long, 
from  .392’  to  19'  inside  perimeter,  includ¬ 
ing  many  odd  sizes  of  square  and  rectan¬ 
gular  tubes.  Used  by  leading  manufaaurers. 
Hi’Ditltctric,  Hi-Strtnglh.  Kraft,  Fish 
Paper,  Red  Rope,  or  any  combination, 
wound  on  automatic  machines.  Tolerances 
plus  or  minus  .002'.  Made  to  your  specifi¬ 
cations  or  engineered  for  YOU. 


PAPER  TUBE  CORP. 


616  LAFAYETTE  ST.,  FORT  WAYNE  2,  INO. 

Manufacturers  of  Paper  Tubing  for  the  Electrical  Industry 
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90811  HIGH  FREQUENCY 
RF  AMPLIFIER 

Th«  No.  9081 1  RF  Ampitfior  it  ttio  tome  unit  os 
us«d  in  tho  No.  90810  complote  2-6-10-20 
molot  Horn  Bond  crystal  controHod  tronsmittor. 
Con  bo  ponol  or  boso  mounted  Uses  829B 
or  3E29  tube  with  normal  75  watt  output. 
(Higher  output  may  be  obtoir>ed  by  the  use  of 
forced  cooling.)  Provisions  ore  mode  for  quick 
bond  shift  by  meont  of  the  new  48000  series 
high  frequency  plug*in  ceils.  Extremely  cem« 
poet  Chassis  4"  x  7^4"  exclusive  of  flanges. 
Over-oil  height  BVs". 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  OFFICE  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


Crystal 

Manufacturers 

PLEASE  NOTE 


to  control  a  series  of  machine  opera¬ 
tions,  to  reverse  motors,  or  to  oper- 
'  ate  motors,  valves,  si>rnals  or  com- 
,  binations  of  these  in  sequence. 
Twenty-.seven  different  time  ranges 
are  available  from  one  revolution  in 
10  .seconds  to  one  revolution  in  24 
i  hours.  For  detailed  information 
request  bulletin  1520. 


Elkctro-Voice,  Inc.,  Buchanan, 
Mich.  The  Break-In  touch-to-talk 
stand  has  a  specially-designed 
lever-type  switch  for  relay  opera¬ 
tion  or  microphone  on-off.  The 
i  switch  closes  on  pressing  the  lever 
and  opens  when  pressure  is  re¬ 


leased.  The  unit  may  be  kept  in  the 
TALK  position  by  pressing  a  locking 
button.  Four  models,  either  with 
or  without  a  dpdt  switch,  are  avail¬ 
able. 


In-tcixl  of  inipiirtiiig  raw  quartz  or 
liu>iii);  It  friiiii  iiii|uii ti'i...  >i>ii  call  -.ave 
tiiiK'  aii<l  iiiiiiii'v  li>  u^iiip  our  (Miartz 
Crv'lal  Klauks. 

(lur  lilaiik>  ar<‘  cut  h>  th<'  nio^t  inoilcrn 
and  pn  c  i'c  It’i  hiuqur,  uiidiT  \-ra\  ori<‘n- 
tatioii.  from  thr  |>ui<''t  lliiartz  ('rsstal. 
We  I  ail  -U|i|il\  \ou  III. ink'  at  rraMinulile 
pril  l  ',  rill  to  Mill!  '|H  rifli  alion  or  from 
otii  laipi-  'link,  in  till'  ii'iial  riiLs 
I  .  III.  I 'T.  III.  ill',  rlr..  ilrliM’rrd 
proiiiptl\  to  all  pall'  of  llir  world, 
guaranteed  against  all  defects  or  mis- 
cuttiii).''.  We  airepl  Uilli  'inall  and 

larpe  Olliers. 

We  a  'll  ai  eepi  oiili  i'  (or  lapiH'd  and 
ilinieii'iiiiieil  erx'lal'.  to  Im'  ealilirateil  by 
the  eii'loiiier,  as  well  as  eonipletely 
fini'lieil  er>'tals.  ealihiated  to  e\aet 
frei|ueiieie'  aiiil  mount' d  in  holders  for 
all  elu'se'  of  radio  sei  \  iee'.  Xsk  for  our 
r>ulletiii  \  IT.  or  for  a  i|Uotatloii  ha'i'd 
sjiei  ifieall>  on  your  in  eils.  Inquiries 
invited.  Tsume  agi  neies  open. 


Vertical  Power  Resistor 

Clarostat  Mfg.  Co.,  Inc.,  Dover, 
N.  II.  The  Standee  vertical  power 
resistor  for  above-chassis  mounting 


Radio  Cristais  do  Brasil  itda. 

PO  BOX  1965  Coble  Address:  CRiSTALBAE 
RIO  DE  JANEIRO  —  BRAZiL 
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NIW  PITODUCTS  (continutd) 

comprises  a  wire-winditiK  on  fiber¬ 
glass  core,  bent  in  hairpin  form 
with  mica  separator  between  the 
legs,  placed  in  a  ceramic  tube  filled  ; 
with  cold-setting  inorganic  cement 
and  provided  with  bottom  terminals  ' 
and  mounting  bracket.  Available 
in  heights  of  IJ,  2,  2i  and  3  inche.s,  , 
the  resistors  have  respective  power  , 
ratings  of  10,  15,  20  and  25  watts.  | 
Maximum  resistance  values  are  ‘ 
6,000,  9,000,  12,000  and  15,000  ! 
ohms,  respectively. 

Miniature  Tube 

General  Electric  Co.,  Schenec¬ 
tady,  N.  Y.  Type  GL-5670  minia-  ' 
ture  tube  is  a  high-frequency  twin  i 
triode  designed  for  such  applica-  | 
tions  as  mobile  communication  and 
aircraft  radio  equipment.  Heater 
voltage  is  6.3  volts,  a-c  or  d-c,  with  i 
a  heater  current  of  0.350  ampere,  j 


Plate  voltage  is  300  volts,  maxi¬ 
mum.  The  tube  has  a  maximum 
height  of  IJ  in.  and  a  maximum 
diameter  of  5  in. 


Coiiiilcr  Decades 

Potter  Instrument  Co.,  Inc.,  136- 
56  Koo.sevelt  Ave.,  Flushing,  N.  Y.  ! 
The  plug-in  decade  illustrated  uses 


MICROSEN  D.  C.  AMPLIFIER 


LIGHT 


PHOTO  ceu. 


lOMZATON 

GAUGE 


ntLMf 


Performance  plus  \"ersatility  | 


Till',  Microsen  1).  C.  Ampl’hcr  provules  stable  anil  accurate 
amplification  that  is  simple  in  operation,  compact  in  lie- 
siun,  moderate  in  cost.  I’articularly  adapt.ible  to  la!>oratory 
and  tielii  work,  the  Microsen  Halance  principle  assures  the 
advantages  of  hi^h  gain  with  stability  and  fast  response.  I'he 
versatility  and  scope  of  this  electronic  instrument  opens  new 
tiehls  in  engineering  research  and  process  dcwelopment  work. 

I.ine  voltage  variations  of  i;  per  cent  cause  output  changes 
of  less  than  .5  per  cent.  There  are  no  mechanical  rectifiers  or 
choppers,  l  ubes  are  statulard.  Time  constant  from  .001  to  .2 
seconds.  Drift  less  than  ^  microvolts  per  liav. 

.M(xle!s  available  include  X'oltage,  Current  and  Potenti¬ 


ometer!  ype  Amplifiers,  Direct 
Current  Converters,  Direct 
Current  'Transformers  and  en¬ 
gineered  designs  to  meet  spe¬ 
cial  reiiuirements. 


Tor  complete  data  incliuling  oj>- 
eration,  applications,  advantages 
anil  sjKcificatit)ns  —  write  tor  the 
Microsen  l).C.  Amplifier  Hiilletin. 


MICROSEN 

D.  C.  AMPLIFIER 


'l*roduct  of 

M.VNNING,  M.XXVVELI.  &  MOORE,  INC. 

BRIDGEPORT  2,  CONNEGTIGIT 


Moke'S  of  'American'  Industrial  Instruments  Hancock  Valves,  Ashcroft  Gauges,  Consolidated  Sofety  and 
Relief  Valves.  Builders  of  ShawBo*'  Cranes,  Budgif  ond  'Load  lifter'  Hoists  and  other  lifting  speciolties. 
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NEW  PKODUCTS  Icontinued) 

four  type  12Ar7  tubes  and  can  be 
used  at  counting  rates  up  to  130,000 
per  second  accurately.  The  unit 
features  a  wide  bias  ranjre.  Direct 
decimal  readout  (0  to  9)  on  four 
neon-Klow  lamps  provides  a  simple 
means  of  locating  a  defective  tube 
since  the  lamps  directly  indicate  the 
on-olf  condition  of  each  tube. 


1/ali  .\iii|>liii(‘r 

(;.4\vi.kr-KnO()P,  l.NC.,  lOGO  Broad 
St.,  Newark  2,  X.  J.  Type  106  d-c 
amplifier  for  Keneral  laboratory  use 
is  pa"ticular!y  suitable  for  increas¬ 
ing  the  sensitivity  of  d-c  oscillo- 
trraphs.  Maximum  voltajre  jrain  is 
150  times.  Kespon.se  is  flat  within 
0.5  percent  from  0  to  20  kc,  and  is 
down  less  than  25  percent  at  100  kc. 
Standard  input  impedance  is  20,000 
ohms  resistance.  At  reduced  gain 
settings  it  can  handle  signals  as 
large  as  100  volts  and  transient 
peaks  as  high  as  600  volts. 


Us^  SILVER 
GRARHAIiLOY 


No  matter  how  specialized  —  or 
standardized  —  they  may  he,  JAMFS 
KNIGHTS  CO.  is  fully  etjuipped  to 
satisfy  them  quickly  and  economi¬ 
cally. 

To  effect  greater  savings  for  you 
on  short  runs,  a  special  production 
system  has  been  established. 

\X'e  are  also  equipped  to  quickly 
huild  "Stabilized”  crystals  to  meet 
esery  ordinary  need  —  precision  built 
by  the  most  modern  methods  and 
equipment. 

For  qualitv — speed — economv,  con¬ 
tact  the  JAMFS  KNIGHTS  CO. 
You’ll  be  glad  you  did! 


Vtillagf  Kcgiilulttr 

THK  SfPKKIOK  KLEi'TRIC  Co.,  77 
Hannon  .Avt*.,  Bri.stol,  Conn.  Stabi- 
linc  type  KM4102  automatic  voltage 
regulator  consi.st.s  of  a  variable 
transformer  controlled  by  a  .speci¬ 
ally-designed  electronic  detector. 


coNMcr  Mat  ft 


A  \X  A  T(  H  T  1  .M  1  R 
M  AN  T  FACT!  R  F  R 
warned  a  trvsial  f<ir  use 
in  timing  stand.irds.  Hie 
JAMES  K.MGHTS 
COMPANY  designed  a 
special  unit  and  has  de¬ 
livered  thousands  of  satis¬ 
factory  crystals. 


CONTACTS 


in  BRUSHES 

for  high  current  density  mini¬ 
mum  wear  low  contact  drop 
low  electricol  noise  self-lubri¬ 
cation 

in  CONTACTS 

for  low  resistance  non-welding 
character 

GRAPHALLOY  works  whoro  othors  won't* 
Spocify  GRAfHALLOY  with  confMonco 
*A  tpociol  silvor-improsnotoci  9rcphitt 


New  James  Knights  Co.  Catalog 
On  Request. 


Ratings  are  as  follows:  input  range, 
115  to  135  volts;  output,  adjustable 
between  110  and  120  volts;  output 
current,  20  amp;  output  kva,  0  to  2; 
input  frequency  range,  50  to  60 
cycles;  waveform  distortion,  zero; 
recovery  time,  0.075  second  per  volt. 


(>ri«l  Bias  Coll 

P.  R.  .MAU.ORY  &  Co.,  Inc.,  Indian¬ 
apolis  6,  Ind.  The  new  miniature- 
type  grid  bias  cell  provides  a  con¬ 
stant  potential  for  bias  of  electronic 
tubes  and  circuits  where  no  current 
is  required  of  the  cell.  It  is  avail- 
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Manufocfurers  of  Precision  Electrical  Pesisfonce  /nsfrumenfs 


IF  irs 

SPECIAL 

SEE 

PROGRESSIVE 


Progressive  specializes  m  monu- 
focturing  special  heads,  threads 
orfd  finishes  on  any  metal  or  alloy 
odapted  to  cold  upset.  Pleose 
write  for  catalog  showing  many 
Progressive  speciols.  Catalog  in¬ 
cludes  purchasing  and  engineer* 
ing  helps. 


FEATURES 

1.  Ball  Bftrini  Micrometer  spindle  for  absolute  control 
of  depth  of  cutter  in  all  four  ratios. 

2.  Accurac)(  of  reproduction  in  four  ratios  due  to  eacellent 
precision  machininp  of  pantopraph  arms. 

3.  Absolute  accuracy  in  three-dimens  onal  duphcatinp. 

4.  Many  attachments  available  to  increase  versatility, 
such  as  extension  arm,  rapid  selt-centerinp  vise,  eaten* 
Sion  post  for  pantograph  and  copy  carrier,  hand  en. 
graving  spindle  and  many  more. 

5.  Copy  and  work  right-side  up  and  In  view  of  oporator. 

Cotofog  on  Request 


PROGRESSIVE 
MANUFACTURING  CO. 


enlarged  view 


50  NORWOOD  ST. 
lORRINGTON,  CONNECTICUT 


MICO  INSTRUMENT  CO 


76E  Trowbridge  St. 


Cambridge  3S,  Mass. 


Working  with 
inert  Gases? 


TYPE  12AT  &  TYPE  12ATK  (KIT) 


HELIUM  •  NEON 
ARGON  -  KRYPTON  •  XENON 
are  spectroscopically  pure 


Rongt:  111  db. 


Accuracy:  0.1  db. 
Impedance,  load  sec* 


Consult  Linde  for  your  rare  gas  re¬ 
quirements  .  .  We  con  meet  your 
inciividual  needs  of  purity  .  .  .  volume 
.  .  .  fnixtures  .  .  .  containers  .  .  . 


Reference  level:  1m 
info  600  ohms. 
Circuit;  "T**, 
unbalanced. 
Attenuators:  10x10, 
10x1  &  5x0.2  db. 
lood  corr.  cap.; 
Transm.  sect.  1 
lood  section  10  w 


A  precision  Gain  Set  with  specially  developed 
wiring  that  permits  no  troublesome  leakage 
ond  provides  improved  frequency  character* 
istics.  Available  completely  assembled,  or 
in  kit  form — which  permits  the  sole  of  a  high 
accuracy  instrument  at  a  low  price. 

WRITE  FOR  DESCRIPTIVE  BULLETIN 


The  Linde  Air  products  Company 


■m  h  a  rcgisN 

Th«  Und«  Air  Proctvct 
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NEW  PRODUCTS 


able  in  1.5  and  1.75  volts.  At  audio 
frequencies  the  cells  have  a  nonre- 
active  impedance  between  250  and 
1,500  ohms.  Satisfactory  operation 
can  be  had  from  —60  to  +60  C. 


REGANGULAR  COORDINATE  RECORDER 


AIL’j  Type  }75  Recording  System  plots  voltsge — or  the 
logarithm  of  voltage — as  a  funaion  of  time  or  of  the  dis¬ 
placement  angle  of  a  measured  element.  The  System  inaeases 
accuracy,  delivers  inked  chans,  saves  lime,  eliminates  point- 
by-point  plotting. 

Custom.built.  versatile.  Portable  or  rack-mounting  construc¬ 
tion.  Voltage  range;  10,000  to  I,  80  db.  Max.  pen  speed:  40 
inches,  320  db,  per  second. 


Literature 


G-M  Counter  Instructions.  Tracer- 
lab  Inc.,  55  Oliver  St.,  Boston, 
-Mass.  A  recent  six-page  folder 
gives  operating  instructions  for 
types  TGC-1  1B83  and  TGC-2/1B- 
84  Geiger-Muller  counters.  The 
tubes  described  are  self-quenching 
counters  .suitable  for  the  measure¬ 
ment  of  gamma  and  x-ray  photons 
and  most  beta  particles. 


ANTENNA  PAHERNS 
IIGHT  INTENSITIES 
SOUND  PRESSURES  . 
HEAT  LEVELS 
COUNTING  RATES 


Electronic  Control.  Sargrove  Elec¬ 
tronics  Ltd.,  Etfingham,  Surrey, 
England.  A  recent  folder  contains 
.seven  leaflets  on  photoelectric  cell 
or  electronic  eye  applications  for 
counting,  protection,  inspection 
and  control.  Technical  informa¬ 
tion  and  illustrations  of  several 
units  are  included. 


REDUCE  ASSEMBLY 
REJECTS  WITH... 


Tele  and  Radio  Noise  Filters. 
Cornell-Dubilier  Electric  Corp., 
South  Plainfield,  N.  J.  Bulletin 
NB-132  describes  four  new  tele¬ 
vision  and  radio  noise  filters  de¬ 
veloped  for  use  on  motors,  gener¬ 
ators  and  r-f  heating  equipment. 
Ratings,  dimensions,  attenuation 
and  outstanding  features  are 
listed. 


THAT  WITHSTAND  HIGH  SOLDERING 
TEMPERATURES 

ARE  IMMUNE  TO  ROUGH  SHOP 
HANDLING 

HAVE  TINNED  SHOULDER  FOR  RAPID 
ASSEMBLY 

FOR  200*C  SERVICE  ON  SPECIAL 
ORDER 


Narrow  Beam  .\ntenna.  Andrew 
Corp.,  363  E.  75th  St.,  Chicago  19, 
Ill.  Type  3605  Corner  Reflector 
antenna  for  use  in  the  152  to  162- 
mc  band  is  described  and  illus¬ 
trated  in  bulletin  84.  Included  on 
a  single  sheet  are  electrical  and 
mechanical  features,  specifications 
and  accessories. 


A  tinned  surfjie.  permanenily  bunded  to  the  Kljied 
body  of  ihe»e  termiiuls  perniiis  rapid  soldering  to  any 
metal  enclosure.  Txieptionil  strength  of  the  steatite 
body  practically  eliminates  assembly  rejects  chat  fre* 
quently  result  when  other  ivpes  of  terminals  are  sub¬ 
jected  to  soldering  temperatures  or  rough  handling, 
leads  are  brought  out  through  an  axial  hole* in  the 
center  of  the  bushing  and  terminated  on  the  tinned  lug. 
A  drop  of  vilder  on  the  hole  effects  a  complete  hermetic 
se.il.  lor  complete  information  concerning  tinned 
^0  steatite  terminals,  call  or  write  today. 


CERAMICS  and  STEATITE  CORP. 


Parts  Catalog.  Standard  Trans¬ 
former  Corp.,  3580  Elston  Ave., 
Chicago  18,  Ill.,  has  announced 


OFFICES  and  PLANT  CROW  S  MILL  ROAD,  KEASBEY.  N.J. 
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SINCE 


•  Accurate 


•  Uniform 


•  Smooth 


in  Molybdenum 


and  other  metals 


Write  for 


Details  and 


Products 


TUNGSTEN 

WIRE 


•  From  .0004  to 
.00015"  diameter 
and  even  smaller 


SIGMUND  COHN  CORP 

44  CpLD  ST.  NEW  YORK 
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publication  of  the  1949  edition  of 
its  catalog  giving  detailed  electri- 
I  cal  and  physical  specifications,  in¬ 
cluding  list  prices,  of  more  than 
400  items.  Audio  and  power  trans¬ 
formers,  chokes  and  related  com¬ 
ponents  for  radio,  television  and 
other  electronic  applications  are 
;  included. 


Relay  Guide.  Struthers-Dunn  Inc., 
150  N.  13th  St.,  Philadelphia,  Pa., 
has  available  a  booklet  comprising 
a  list  of  relays  classified  accord- 
j  ing  to  function.  Types  listed  in- 
elude  power  relays,  small  relays, 
I  sensitive  relays,  latch  relays  with 
electric  reset,  special-purpose  re¬ 
lays  and  timers.  Comprehensive 
;  (lata  and  adaptations  are  given. 


Resistor  Bulletin.  International 
,  Resistance  Co.,  401  N.  Broad  St., 

I  Philadelphia  8,  Pa.  Bulletin  R-5  | 
,  is  a  catalog  sheet  giving  technical  | 
(lata  on  the  type  BW  i,  1  and  2- 
watt  insulated  wire-wound  re- 
j  sistors.  The  units  covered  feature 
!  smrll  size,  light  weight,  full  insu¬ 
lation  and  stability. 


Recording  Counter.  Streeter-Amet 
•  Co.,  4101  N.  Ravenswood  Ave., 
Chicago  13,  Ill.  A  four-page  illus¬ 
trated  circular  deals  with  the 
scientific  and  industrial  counter 
I  which  can  be  used  in  conjunction 
!  with  an  arc  welder,  drill  press  or 
other  power  device,  as  well  aa 
i  Geiger  counters  and  scaling  cir¬ 
cuits.  Well-labeled  drawings  and 
samples  of  printed  tape  are  in- 
,  eluded. 


Tube  .Application  Notes.  Radio 
Corp.  of  America,  Harrison,  N.  .1.. 
recently  issued  two  new  sets  of 
j  electron  tube  application  notes, 

'  .AN’-138  and  AN-139.  The  former 
describes  the  application  of  the 
0.16  or  the  19.16  in  an  a-m/f-m  cir¬ 
cuit  in  which  one  section  of  the 
i  tube  is  used  as  a  mixer  and  the 
other  section  as  a  local  oscillator: 
the  latter  covers  characteristics  of 
I  pentodes  and  triodes  in  mixer 
service. 


:  Motor-Control  Unit.  Servo-Tek 
Products  Co.,  4  Godwin  Ave.,  Pat- 
I  erson  1,  N.  J.  A  4-page  brochure 
describes  the  new  stepless  vari¬ 
able-speed  motor  control  unit. 
The  catalog  complete  with  illus¬ 
trations  of  the  unit  and  details  of 


To  serve  our  customers  with  products 
and  policies  unexcelled  in  the  elec¬ 
tronics  industry  and  limited  only  by 
the  current  state  of  the  art. 


Direct  Coupled/  Slow  Sweeps 

Th«  Typt  St  2  wilh  0  sensifivify  of  5  mv./cm, 
DC  ond  sweeps  os  shw  os  .3  sec. /cm.  solves 
many  problems  confronling  workers  »rt  fh# 
fields  where  comporofively  slow  pheno/neoo 
musf  be  observed.  Vertical  omphfier  bond* 
widfh  of  2  me  ond  sweeps  os  fosf  os  3  micro* 
sec  /cm.  moke  ii  on  excellent  general  purpose 
oscilloscope  os  well. 

Both  Instruments  Feature: 


The  TekirortiM  Field  Engineering  Represenfofive 
in  your  area  wJI  be  pleosed  ^o  demonjfro'e 
oyr  (osffumenfj  upon  requesf. 


wide  Band,  Fast  Sweeps 

The  Type  5I?»AD,  w»fh  its  10  me.  amplifier, 
0  7S  microsecond  video  delay  line  ond  sweeps 
os  lost  os  .?  microsec./cm.  is  exce/fenf  for  ibt 
observofion  of  pu/ses  ond  high  speed  fronsienf 
phenomeno.  Sweeps  OS  slow  os  .01  sec. /cm. 
enoble  Ibe  5M*A0  to  perform  superlatively  os 
o  conventional  oscilloscope. 


JekUon'iK  Type  5?  NAD  Osciffoscopo 
1045  f.o.b.  Portland 


Tehtronin  Type  5?2  Osciffotcopt 
|950f.o.b.  Portland 


•  D»rec»  reod  ng  sweep  speed  dials. 

•  Smg/e,  triggered  or  recurrent  sweeps. 

•  Amplitude  co/ibrofion  facilities. 

•  All  DC  voboges  e/eefronicoify  regufoitd. 

•  Any  30%  of  normof  Sweep  may  be  ex* 
ponded  5  fimes. 


FOR  EVERY  NEED 


PLUG-IN 

COMPONENTS 


GIVE  NEW  VERSATILITY  TO 

pBendtW 'pacific 


'“Pacific  Division 

Mwiati9n  Corporottof 


Ceneral(^  electric 
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the  operation  and  uses  will  lie 
mailed  on  request. 


('atalog  Inserts.  Eitel  McCullough, 
Inc.,  San  Bruno,  Calif.  Three  re¬ 
cent  4-page  pamphlets  for  inser¬ 
tion  in  H  loose-leaf  catalog  cover 
types  VVC()()-20,  VVC2-60-20  and 
VVC4-60-20  variable  vacuum  capac¬ 
itors;  the  KKITH  high-mu  triode; 
and  the  lOdTL  low-mu  triode. 
Characteristics  and  dimensional 
drawings  of  each  are  given. 


Remote  .\ntenna  Control.  Eclipse- 
Pioneer  Division,  Bendix  Aviation 
Corp.,  Teterboro,  N.  J.  A  remote 
microwave  antenna  position  con¬ 
trol  device  featuring  pushbutton 
selection  is  illustrated  and  de¬ 
scribed  in  a  recent  8-page  folder. 
Dimensional  drawings  are  in¬ 
cluded. 


'ROM  Electronics  Park,  General 
Electric  offers  a  comi 


iplete  line 
of  Quartz  Crj-stal  Units,  including: 


■A  I  ht  G-F.  Metal  Shell  {Hermetically 
SealeJ)  Series— for  use  where  long 
life,  under  severe  atmospheric 
conditions,  is  essential. 
it  G-F.  Plastic  Cases  — tss  withstand 
atmospheric  conditions  less  se¬ 
vere  than  those  encountered  hy 
metal  tube  types. 

•ir  G-E  I  hermocell*l  '»its  for  Precise 
Frei/uency  Control  —  Exclusively 
Cj-E,Thermocell  units  are  of  metal 
vacuum-tubetypeconstruction  — 
truly  hermetically  sealed. 


Twin  Power  Supply.  E'urst  Elec¬ 
tronics,  12  S.  .lefTerson  St.,  Chicago 
G,  Ill.  .Model  610-F  electronically 
regulated  twin  power  supply  is 
described  on  two  sides  of  a  re¬ 
cently  issued  catalog  sheet.  Com¬ 
plete  technical  data  are  given. 


Sealed  Relays.  .Automatic  Elec¬ 
tric  .Sales  Corp.,  Ki.'lS  W.  Van 
Beuren  St.,  Chicago  7,  Ill.  The 
illustrated  circular  1700  describes 
a  line  of  relays  hermetically  sealed 
in  a  metal  container  enclosing  an 
atmosphere  of  dry,  inert  gas;  seal¬ 
ing  offers  complete  protection 
from  the  harmful  effects  of  mois¬ 
ture,  ice,  fungi,  acid,  salt  and 
varying  air  pressure.  Outlined  in 
the  circular  are  the  advantages  of 
such  sealing,  a  description  of  the 
process,  and  a  list  of  some  of  the 
applications. 


In  the  Bendix -Pacific  Telemetering 
Systems  each  sub-carrier  oscillator  unit  now 
is  readily  plugged  into  or  removed  from  a 
unitized  telemetering  case  of  standard  dimen¬ 
sions.  This  exclusive  feature,  which  combines 
even  smaller  components  than  heretofore 
used,  provides  extreme  flexibility  in  the 
selection  of  functions  and  greatly  facilitates 
held  maintenance  of  the  system.  These  plug¬ 
in  connectors  entirely  eliminate  all  need  for 
use  of  schematics  or  soldering  leads  yet  they 
will  withstand  the  extremes  of  acceleration 
and  vibration. 

Bendix-Pacific  units  operate  on  telemetering 
bands  of  80-84  me  and  210-220  me,  or  intelli¬ 
gence  can  be  transmitted  by  the  use  of  a  single 
land  line  circuit.  They  are  for  use  in  guided 
missiles,  experimental  aircraft  and  for  indus¬ 
trial  applications  where  conventional 
methods  of  measurement  are  impractical.  In 
addition  to  the  manufacture  of  precision  com¬ 
ponents  for  the  remote  instrumentation  held, 
Bendix-Pacific  facilities  include  installation 
and  application  engineering,  held  operahon, 
data  reduction  and  engineering  consultation. 

Details  glatity  furnished  to  qualified  companies. 


Electronic  .\lIoys.  The  Interna¬ 
tional  Nickel  Co.,  Inc.,  67  Wall  St., 
New  York  5,  N.  Y.  A  26-page 
booklet  describes  the  electrical 
and  electronic  properties  of  18 
high-nickel  alloys.  Designed  pri¬ 
marily  for  electrical  engineers,  it 
cites  typical  uses,  mechanical  and 
other  properties,  and  the  various 
forms  in  which  the  materials  are 
available. 


Vi’rite  for  complete  information 
and  brothure"G-E  QuartzOy  stals”: 
Genentl  I'Jectric  C.ontpaiiy,  Specially 
Ditisioti,  l.Iectrunics  Park.  Syracuse. 
Sew  York. 


General  Price  List.  Andrew  Corp., 
363  El.  75th  St.,  Chicago  19,  111. 
Bulletin  lOB  is  a  28-page  general 
price  list  of  a  wide  line  of  coaxial 


TO  MEASURE  -TO  INDICATE -TO  WARN -AT  A  DISTANCE 
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MICROMETER 

FREQUENCY  METER 


...  an  atcurair,  /\v.-opci atru.  nricruu>nc 
mettr;  ONF.  instrument  will  cheik  several 
transmitters.  U.l  to  me.,  within 

•  K  \  I  4M  tist  ILI.  \T4»K: 

stability  5  to  lU  tunes  that  of  u-ual 
fir  Uits  ;  teiniierature  rm^rtUient  less 
than  2  cycles/ In*/ ■'C.  ;  line  Mdtane 
effect  I  cycle  jier  iinllion  for  I'i 
rhang* 

•  Ml<  K4»MF:TI-:K  < OMirNSKK:  ni«- 
ged  «  yhtuler-atul-tube  coiistrui  tion 
•  'ti  regular  niicrMmet»*r  head— no 
tli!Ti'-\  piale- 


HOW  DO  YOU  KNOW  YOU'RE 
FIRING  ON  TOP  DEAD  CENTER? 


CAN  YOU  SHOW  THIS 
—A  PERFECT  PRES¬ 
SURE-TIME  CURVE? 
FIND  OUT  INSTANTLY 
WITH 


THE  SYNCRO-MARKER  PRESSUREGRAPH 


—  W  rifr  tffJui  fot  — 


La  M  P  K  I  N 

ABORATCRIES,  INC. 


FOR  ALL  CLASSES  OF  AIRCRAFT 


Aircraft  Radio  Corporation 


•  TWO-WAY  VHf 

•  STANDARD  IF  RANGES 

(with  homing  loop) 

•  VHF  OMNI  RANGES 

•  lOCAUZERS 

•  GCA  VOICE 

•  ISOLATION  AMPLIFIERS 
(10  inputs  — 2  outputs) 

Nam.  of  n. crest  sales  and 
installation  cgoncy 
r.quost 


WRITE  TODAY  FOR  COPY  OF  "ELECTRONIC  METHODS 
FOR  MEASUREMENT  OF  PRESSURE  AND  DISPLACEMENTS." 

ELECTRO  PRODUCTS  LABORATORIES,  INC. 


S49  W.  Rondolph  St. 


Chicogo  6,  III. 


Phone  STote  2-7443 


For  PxccUicH  Washers... For  PieciAuut  Stampings.. 


WHITEHEAD  STAMPING  CO. 

A  proforrod  tourc*  of  procition-modo  WASHERS  and  STAMPINGS.  46  yoort  of  ox 
porionco  ond  up-to-tho-minuto  foctlitiot,  oituro  highott  quolity  ond  torvko. 


1691  W.  Lafayette  Blvd. 


Detroit  16,  Michigon 


I  l*it>n**er  in  lUuiio  EfujiJirerituj  Insfrurtion  Since  tU'27 

APiTOi  Radio  Engineering  Institite 


In  \rcreititi‘ii  Tectmient  Insfilnie 


yiircraft  ^adio  Corporation 

BOONTON,  NEW  JERSEY 


ADVANCED  HOME  STUDY  AND  RESIDENCE 
COURSES  IN  PRACTICAL  R aDIO-ELECTRONICS 
AN*)  rCLEVISiCN  ENGINEERING 


REGISTRAR 

I6TH  AND  PARK  ROAD,  N.W 
WASHINGTON  10,  D  C. 
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NEW  PRODUCTS  (continued) 

cables  and  fittiiiKS,  miscellaneous 
line  accessories,  tower  liKhting 
equipment,  antennas,  antenna 
equipment  and  components. 

Phase  .Meter.  Technology  Instru¬ 
ment  Corp.,  1058  Main  St.,  Wal¬ 
tham  54,  Mass.  A  cardboard-cov¬ 
ered  bulletin  gives  an  illustrated 
description  of  the  type  820-.A 
phase  meter.  The  instrument  de¬ 
scribed  makes  possible  the  meas¬ 
urement  of  phase  difference  be¬ 
tween  two  voltages  at  audio  and 
ultrasonic  frequencies  essentially 
independent  of  voltage  amplitude, 
freiiuency  and  wave  shape. 

Timing  Motors  and  Devices.  Hay- 
don  Mfg.  Co..  Inc.,  Torrington, 
Conn.  Catalog  321  gives  a  twenty- 
page  detailed  treatment  of  a  line 
of  .synchronous  timing  motors, 
chart  drives,  timing  devices  and 
clock  movements.  A  separate  page 
is  devoted  to  each  item  for  ease  of 
reference. 


I’KEriOUH 

HET/ILS 


ELEl’TIlirAI  I'llMArTS 
ll\  IMITEATIIIMETEIIS, 
Sill*  IIELAYS 

AMI  SUIII'HEK 


SLIP  RING  BRUSHES 


SLIDING  CONTACTS  FOR  POTENTIOMETERS 


\l!'i  ()R()  rjs  .1  spt'C'i.il  .illo\ 
.1  lont.iit  hru'.li  ni.i- 
tiri.ll  liT  u'^^  .ig.iinst  cnin  mImt 
nIiP  rings  l-.ihor.itiit\  tests  .in.i 
ripurts  trom  users  in.lie.ite  life  nf 
better  tli.in  111  inilliuii  revolutions 
with  no  eleetrie.ll  noise 


i’AI  INI  '!  IS  being  iiseel  f 
nuteri.il  on  potentiometers  w. 
nieleel  ehroine  .illov  resist.mee 
eombin.ition  is  consistentK 
units  with  life  of  better  th.m 
eveles  .iii.l  nuint.iineel  .leeur.i 
or  better  throughout  the  life 


Recording  Rquali/.ers.  Fairchild 
Recording  Equipment  Corp.,  154th 
St.  &  7th  Ave.,  Whitestone,  N.  Y. 
The  626-Al  and  B1  XAR  equaliz¬ 
ers  for  modifying  freriuency  char¬ 
acteristics  of  a  recording  system 
are  described  and  illustrated  in  a 
new  bulletin.  Specifications  and 
catalog  listings  are  included  on 
the  single  sheet. 

Capacitance  Checking.  Aerovox 
Corp.,  New  Bedford,  Mass.,  has 
issued  an  illustrated  folder  on  the 
capacitance  and  resistance  bridge 
for  quick  checking  of  capacittinco, 
resistance,  power  factor,  shorts, 
and  opens,  and  leakage. 

X-Ray  Protection.  National  Bureau 
of  Standards,  U.  S.  Dept,  of  Com¬ 
merce,  Washington  25,  D.C..  has 
published  a  handbook.  Medical 
X-Ray  Protection  up  to  Two  .Mil¬ 
lion  Volts,  giving  recommended 
standards  of  safety  for  the  instal¬ 
lation  and  use  of  high-voltage 
x-<ray  equipment.  The  dt'-page 
handbook  No.  41  is  obtainable  for 
15  cents  from  the  Superintendent 
of  Documents,  U.  S.  Govt.  Printing 
Office,  Washington  25,  D.  C. 

European  Technology.  Office  of 
Technical  Services,  Dept,  of  Com¬ 
merce,  Washington  25,  D.  C. 
new  270-page  subject  index  and 
abstract  collection  of  more  than 


LENKURT  ELECTRIC  CO 

SAN  CARLOS  •  CALIFORNI/ 


ELECTRONICS 


E.  F.  JOHNSON  CO 

WASECA,  MINNESOTA 


NEW  PRODUCTS  (continacd) 

1,000  unclassified  scientific  and 
technical  reports  on  European 
technology  has  been  prepared  by 
the  Combined  Intelligence  Objec¬ 
tives  Subcommittee.  Designated  as 
PB96941,  the  volume  sells  for  $3.00 
per  copy. 

Selenium  Rectifiers.  Vickers  Elec¬ 
tric  Division,  Vickers  Inc.,  181.5 
Locust  St.,  St.  Louis  3,  Mo.  A  24- 
page  catalog  illustrating  selenium 
rectifier  characteristics,  applica¬ 
tions,  design  factors  and  listing 
prices  is  now  available  on  request. 
Ask  for  catalog  VC-3000. 

Capacitor  Assembly.  The  Comp¬ 
ton  Co.,  Bethesda,  Md.  A  short 
bulletin  on  one  side  of  a  sheet 
covers  the  type  6MA  Capaci-Ring, 
a  capacitor  assembly  designed  to 
simplify  the  problem  of  socket 
terminal  r-f  by-passing.  The  unit 
described  is  designed  for  applica¬ 
tion  to  the  standard  7-pin  minia¬ 
ture  tube  socket. 

D-C  .Motor  Control.  Westinghouse 
Electric  Corp.,  P.  0.  Box  868, 
Pittsburgh,  Pa.  Booklet  B-4112  is 
a  23-page  treatment  of  Mot-0- 
Trol,  a  packaged  electronic,  ad¬ 
justable  speed  drive  for  precise 
control  of  d-c  motors  operated 
from  a-c  sources.  Technical  and 
application  data  are  included. 

House  Organ.  International  Rec¬ 
tifier  Corp.,  6809  So.  Victoria  Ave., 
Los  Angeles  43,  Calif.,  has  an¬ 
nounced  publication  of  the  first 
issue  of  Rectifier  News.  The  four- 
page  periodical  will  feature  tech¬ 
nical  articles  on  new  developments 
in  the  field  of  dry-plate  rectifiers 
for  converting  a-c  to  d-c.  Regular 
subscription  is  available  to  all 
qualified  engineers  without  charge 
if  requested  on  company  station¬ 
ery. 

Photoelectric  Cells.  Vickers  Elec¬ 
tric  Division,  VTckers  Inc.,  1815 
Locust  St.,  St.  Louis  3,  Mo.,  has 
made  available  catalog  VC-4000, 
describing  and  illustrating  a  line 
of  self-generating  photoelectric 
cells.  Applications  and  design 
specifications  are  given. 

Tele  Camera  Chain.  Television 
Equipment  Corp.,  238  William  St., 
New  York  7,  N.  Y.  Model  1200.\ 
portable  television  camera  chain, 
designed  for  image  orthicon  pick- 


MODEL  78-FM 

86  Me.— 108  Me. 


For  Every  Application  .  .  . 

Outstanding  m  every  respect,  JOHN. 
SON  Variable  and  Fixed  Inductors 
are  availaole  m  a  wide  variety  of  types 
to  meet  every  electronic  application. 
JOHNSON  has  available  a  wide  range 
of  standard  models  —  or  can  build 
special  types,  m  production  quantities, 
on  short  notice 

Among  the  different  types  are 

332  SERIES 

(IMuvtf4led  4bovc) 

For  low  power  electronic  heeling  jnd  medium  power 
trensmittmg  Internel  iliding  conUct  type  Mycelcx 
intuUtiOn.  conductor  1  2'  copper  strip  nicl<el 
pleted  Inductors  ot  this  ttendjrd  type  e'e  wound 
to  specific  requirements 

224  SERIES 

For  high  power  epplicetion  Roller  contact  type 
Approiimete  meaimum  mducUnce  75  uh  with 
3  8  tubing,  SO  uh  with  1  !2*  tubing  Cettelummum 
end  fremet 

226  SERIES 

For  high  frequencies  Roleting  coil  type  Optional 
variable  pitch  winding  for  wide  frequency  band 
coverage  Edgewise  copper  strip,  silver  plated 
Wound  to  customer  specifications 

227  SERIES 

A  high  Current  Inductor  especially  adapted  to 
Electronic  F-leating  Equipment  Rotating  cod  *ype 
Available  m  single  or  dual  models,  with  or  without 
coupling  links  End  frames  and  support  bar».  Myca* 
lev  Conductor  3  4 '  flat  wound  Sliver  plated  copper 


DEVIATION:  Drect'y  colibrateci  dial.  Two 
ranges,  0  to  30  kc.,  0  to  3C0  kc.  Internal 
400  cycle  oscillator.  Con  also  be  moduloted 
from  external  source 


DIMENStCNS;  10  xU  x7  .  Weight  20  lbs 

POWER  SUPPLY:  117  volts,  50-60  cycles. 
36  wotts. 


•  SPECIAL  GENERATORS 


One-bond  Model  78-FM  generators,  with 
a  tuning  ra’io  of  ooproximotely  1.2  to  1, 
ore  ovoiloble  fer  use  w  th  n  the  limits  o* 
30  to  165  me-ocyc  es 


MODEL  M-275 

I.  F.  CONVERTER 

For  Use  With  Model  78-FM. 


For  low  power  transmitters  Rotating  coil  type 
Smooth  tuning*  Available  with  27  to  63  turns  with 
inductance  of  37  uh  to  150  uh  m  standard  models 
Steatite  or  phenolic  insulation  Wire  sites  12  and 
1 6  gauge 

TYPE  M 

Inductance  built  to  any  specified  irtductancc  from 
10  uh  up  Basic  M  design  permits  any  length  anq 
diameter 

TYPE  VM 

Same  as  M  except  supplied  with  variable  coupling 
rotors,  flippers,  or  as  variometers  Farady  screens 
may  be  incorporated  to  reduce  electrostatic  coupling. 


CARRIER  FREQUENCIES:  4.5  Me., 10.7  Me  , 
21.7  Me.  (Provision  for  one  extra  frequency) 


TYPE  N 

Fixed  Inductors  wound  with  either  coppe'  strip 
ribbon,  tubing  or  wire  Inductance  built  to  any 
specified  inductance  from  10  uh  up  May  be  sup¬ 
plied  with  either  internal  or  external  coupling 

TYPE  VN 

Same  as  N  except  variable  Mam  winding  station¬ 
ary  with  rotating  winding  connected  as  variometer 
or  coupling  inductor 


OUTPUT:  When  used 
the  output  voltoqe  is 
micccvolts  to  1  volt. 


POWER  SUPPLY:  117  volts,  50-60  cycles, 
45  watts. 
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NEW  PRODUCTS  (canHniicd)  I 

up  tubes,  is  discussed  in  a  four- 
page  brochure.  Description,  fea¬ 
tures  and  summary  specifications 
are  included. 


OPPER  ARMOREi 
SISALKRAFT 


Direct  Writing 

RECORDERS 


Technical  Data  Sheets.  Radio 
Corp.  of  America,  Harrison,  N.  J. 
Four  recent  data  sheets  give  tech-  i 
nical  information  on  the  3RP1,  a  | 
3-in.  oscillograph  tube;  the  12S8-  i 
GT,  a  triple  diode,  high-mu  triode; 
the  .571)4,  a  fi.xed-tuned  oscillator 
triode  for  radiosonde  service  at 
1680  me;  and  the  408S3,  an  8-in. 
permanent  magnet  speaker.  j 

.Multipurpose  Carrier.  Lenkurt  ; 
F.lectric  Co.,  Inc.,  1113  County 
Road,  San  Carlos,  Calif,  Radio 
and  wire-line  applications  are 
both  covered  by  the  Type  44  car¬ 
rier  eejuipment  described  in  a  new 
folder.  Form  44P4.  The  pamphlet 
shows  how  the  units  can  be  used 
for  voice,  telegraph,  telemetering 
and  control  installations  as  well 
as  a  wide  variety  of  combinations 
of  the  four  uses. 

Signal  Generator.  J.  &  A.  Tele¬ 
vision  &  Manufacturing  Co.,  5066 
Broadway,  Chicago  40,  111.  A  four- 
page  bulletin  describes  and  illus¬ 
trates  model  30G1  composite  video 
generator  designed  for  use  on  the 
televi.sion  receiver  production  line, 
in  the  laboratory,  television  trans- 
mi,  or  or  by  the  serviceman.  The 
unit  described  supplies  video  syn¬ 
chronizing  and  blanking  pulses 
plus  a  video  dot  pattern  for  align¬ 
ment  purposes. 

Tube  Data.  Radio  Corp.  of 
-America,  Harrison,  N.  ,1.  Bulle¬ 
tins  are  now  available  giving  tech¬ 
nical  data  on  the  following  new 
tubes:  the  4-65A  a  vhf  power  tet¬ 
rode;  the  16.AP4,  a  16-inch  metal 
picture  tube;  the  5763,  a  vhf  beam 
power  amirlitier  (9-pin  miniature 
type) ;  the  715-C,  a  pulse  amplifier 
tetrode:  and  the  5825,  a  half-wave 
rectifier  tube  for  r-f  operated, 
high-voltage,  low-current  power 
sup|)lie'. 

-Mobile-.'service  .\ntenna.  -Andrew 
('orp.,  363  K.  75th  St.,  Chicago  19, 
111.  Tentative  Bulletin  1))2  is  a 
one-page  description  of  the  Cardi- 
oid  antenna,  a  vertically  polarized, 
directional,  ground  plane  antenna 
for  transmitting  and  receiving  in 
the  152  to  162-me  band.  -Acces¬ 
sories  are  also  listed. 


Photo  courtesy  of 

Sentinel  Radio  Corp.,  F.tanston,  lit. 

This  Central  Control  Room  in  a  modern  Tele- 
fisioH  and  Radio  manufacturing  plant  is  lined 
uitb  Copper  Armored  Sisalkraft  that  eliminates 
stray  signals  and  electrostatic  interference. 


^%cieticai  THetA&eC 
^  S^teleCcK^  0^ 


torque 

(100,000  dyne  cm«),  rug* 
g*dly  built  ond  producing 
clear,  permanent  records. 

Sanborn  Direct  VC'ritioft  Recorders  offer  these 
advantaKcs.  plus  pertormance  characteristics 
(see  table  below)  that  make  them  outstandinKly 
usei'ul  in  a  wide  variety  of  industrial  recording 
applications. 

^'henever  a  phenomenon  or  action  lends  it¬ 
self  to  transformation  to  an  electrica'  uuantity. 
and  whether  tlie  sanation  is  steady  or  of  a  pulse 
type,  these  Reiorders  (w  ith  assoeiated  amplihers) 
can  be  used  for  immediate,  direct,  continuous 
registration. 

1  vpical  applications,  actual  and  potential,  in- 
cluac:  temperature  changes,  automotive  noise 
and  vibration,  varied  output  ot  strain  gages  and 
bridges,  lightning  and  earthquake  recording, 
pressure  sariations.  audio  frequency  response, 
and  many  others 

Recording  paper  (Sanborn  Permapaper)  is  heat 
sensitise  eliminating  \r\\.  yet  clear  and //trw.a- 
nrnt.  I'race  is  rectilinear  no  cursature.  no  nega- 
tise  time  intersals  yet  with  totally  negligible 
tangent  error. 

Sanborn  Recorders  are  available  in  self  con 
tamed,  portable  recording  outfits,  complete  w  ith 
cases  and  controls,  or  in  component  form  lor 
integr.ition  with  existing  equipment.  AiOictated 
amplifiers  are  aho  ai ailaole. 

Table  of  constants 


TELEVISION  AND  RADIO 
STUDIOS,  TESTING  ROOMS, 
INDUSTRIAL  LABORATORIES, 
AND  DIATHERMY,  RADAR, 
AND  ELECTRONIC  EOUIPMENT 
The  success  of  COPPFR  AR-MORKD 
SISALKRAFT  for  shielding  during 
the  past  decade,  proves  that  this  rein¬ 
forced  "electro-sheet-copper”  is  prac¬ 
tical  for  large  or  small  enclosures 
and  equipment  requiring  electrostatic 
shielding.  COPPER  ARMORED 
SIS.ALKRAET  is  low  in  cost  (as  low 
as  S9.75  per  100  sq.  ft.),  is  flexible 
and  easy  to  apply. 

Installations  include  the  following: 
Steinmelz  Hall.  New  '^'ork  •  IIoUvvmhkI 
Television  Studio  of  Don  l.ee  •  \\  BKH 
Television,  Chicago  •  Corn  Products 
Companv’s  .Argo  l  aboratoiy  •  Delco  Radio 
Sets  •  CBS  Radio  Testing  Laboratories 

SISALKRAFT  engineers  will  be  glad 
to  furnish  data  on  the  merits  of 
COPPER  ARMORED  SISALKRAFT 
in  these  and  allied  fields. 


topO«d  for 


TiD«d  fundamental  fteque 

a^°0yAcVr  OC 

(turn  undittorted  deflectior 


...  4  Producf  of 
The  SISALKRAFT  Co.,  Chicago  6 
New  York  17  •  San  Francisco  5 


I  The  SISALKRAFT  Co.,  Dept.  EL, 

•  205  W.  Wacker  Drive,  Chicago  6,  III. 

J  Please  send  samples  t.f  ( OPPIR  AKMORID 
|M>MKR,M1.  The  use  I  omemplaic  in- 
I  solves  (describe  brieflv ) 


Name 


Nt»tt(l>GE 
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D'ARSONVAL  PORTABLE 

GALVANOMETERS 


AND  MOVEMENTS 


S#fie*  570  500 

Mirror-Type 

D-C 

Golvonometsr 


Idool  at  o  buitt-in  component  of  ether  inttru- 
menti — with  the  teniitivity  ond  rufpedneti  thot 
It  etpecioHy  deiiroble  for  Colorimetry.  Oenti- 
temetry,  and  vorieut  ether  meoiuremenli.  Unit 
■  nclwdet  mirror  movement,  mopnet  and  zero  cor¬ 
rection  knob.  Choice  of  4  ttondord  medeit 
Write  v$  oboot  yettr  oppficotien  and  re^wremeoti 


EQUIPMENT  COMPANY 


D.  M.  STEWARD  MF6.  COMPANY 


Main  Offica  i  Works:  Cboffonoogo,  Teni 
Neecihom,  Moss.  *  Chicago  *  Los  Angeii 
New  York  *  Philadelphio 


J«rk»d  dtKonnects  cauM  mony  opporently  •xctIUnt  connocfort  to 
Op«n  or  »hort-out  quickly. 

Not  MINES  Portoblo  Plugs,  howovor . . .  tkoy'rt  dostgnod  for  rough 
treotmentl  Integrolly  moldtd  of  Nooprono  rubbor  ond  joinod  to 
thoir  coblos  by  toporod-ntck  vukonizotion.  thoy  ovtwoor  ond  out¬ 
perform  molded  phenolk.  plostic  or  porcelain  typses.  In  oddition. 
MINES  Connectors  can't  crack  or  shatter,  and  are  impervious  to  the 
ill  effects  of  moisture,  oil,  odds  and  dust. 

Write  for  DESCRIPTIVE  BULLETIN  TODAY 

It  will  poy  you  to  investigote  the  complete  MINES 
Connector  lino  before  placing  your  next  electrkol 
connector  order. 


see  our] 
CATAIOO 


Chicoge  41,  til. 


STEATITE 

CERAMIC 


Manufacturer  now  otters 


rectifier 


Power  Supplies 
for  Ground  Station 
Operation  of  SCR  522  VHP  Radio 

SPECIFICATIONS:  INPUT:  I I0/I20/220.'240  eg  aa 
volte  A  C.  SO-70  cfs.  225  wxtti.  OUTPUT:  300  ^l38 

volte  O.C.  at  300  m«  150  volts  O.C.  at  30  ma. 

13  volte  O.C.  at  4.4  amp.  ♦•ctonr 


ALL  RATINGS  ARC  FOR  24-HR.  CONTINU¬ 
OUS  DUTY  SERVICE  tNow  In  CAA  Servlro) 


AIRCRAFT  TEST  EQUIPMENT  In  production 
TS-67C.  TS-170.  TS-173.  MB.2  <BC376).  I-IOO, 
An/ARM-I.  IC-I9A.  TS-16.  TS-IO. 

MFG.  OF  AM.FM  WALKIE-TALKIES 
35*45  me  and  116  me. 

MFG.  OF  HF  and  VHF  AIRPORT  GROUND 
STATIONS. 


SPECIAL  ELECTRONICS  oguipment  manufac¬ 
tured  to  customor'e  •pociecationa. 
MODIFICATIONS  ARC  3  RADIO  FOR  32  CHAN¬ 
NEL  crystal  CONTROL. 

ARC  I  RADIO  for  20  channol  crystal  control. 


THE  AMERICAN  ELECTRONEERING  CO.  2112  S.  LA  brea.  los  ANGELES  16,  CALIE. 


Dono  has  mode  a  repulahon  for  handling  even 
very  difficult — or  the  simplest  coil  problems 
with  equal  eilicicncy.  Send  us  your  specificotions 
lor  quotation  whether  you  require  on  untreated 
coil  or  one  that  is  vacuum  pregnoted  with  wo« 
or  varnish. 

a  Form  Wound  •  Acetate  Section 

•  Paper  Section  •  Bakelite  Bobbin 

•  Acetate  Bobbin  •  Cotton  Interweave 


tumev.  acids,  and  h 
ingly  low  losv-lacfoi 
excdlcnt  workability 


1  htr.if.  Tht:  taiecd- 
i.f  I  AVITK  plus  tts 
lakcx  It  ideal  fur  all 


•  COILS  FOR  HIGH  TEMPERATURE  APPLICATIONS 
MADE  TO  EXACT  SPECIFICATIONS 
ALSO  TRANSFORMERS  MADE  TO  ORDER 


tfn'tit  JtittHs 


THE  DAHO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 
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I  News  OF  THE  INDUSTRY 
I  (continHtd  from  p  130) 


Me  G RAW-HILL 

DIRECT  MAIL  LIST  SERVICE 


MAILING  LISTS 

thatWORK... 

McGraw-Hill  Industrial  Mailing  Lists  are  a  direct 
route  to  today's  purchase-controlling  executives 
and  technicians  in  practicolly  every  major  in¬ 
dustry. 

These  names  are  oi  porticular  value  now  when 
most  manuiacturers  are  experiencing  constantly 
increosing  diiliculty  in  maintaining  their  own 
lists. 

Probably  no  other  organization  is  as  well  equip¬ 
ped  as  McGraw-Hill  to  solve  the  complicated 
problem  of  list  maintenance  during  this  period 
of  unparalleled  changes  in  industrial  personnel. 
These  lists  are  compiled  from  exclusive  sources, 
based  on  hundreds  of  thousands  of  mail  ques¬ 
tionnaires  and  the  reports  oi  a  nation-wide  field 
staff,  and  ore  maintained  on  a  twenty-four  hour 
basis. 

Investigate  their  tremendous  possibilities  In  re¬ 
lation  to  your  own  product  or  service.  Your  spe- 
cificotions  are  our  guide  in  recommending  the 
particular  McGraw-Hill  lists  that  best  cover  your 
market.  When  planning  your  industrial  adver¬ 
tising  and  sales  promotional  activities,  ask  lor 
more  facts  or.  better  still,  write  today.  No  obliga¬ 
tion.  of  course. 

McGraw-Hill  Publishing  Co.,  Inc. 

DIRECT  MAIL  DIVISION 

330  Wesl  42nd  Street  New  York,  18,  N.  Y. 

V _ 


ber,  author,  title,  date,  paging  and 
prices.  Volume  and  page  numbers 
given  in  parentheses  at  the  end  of 
citations  refer  to  the  Bibliography 
of  Scientific  and  Industrial  Report.s 
where  abstracts  may  be  found. 

The  16-page  infrared  biblio¬ 
graphy  is  available  from  the  Office 
of  Technical  Services,  U.  S.  Depart¬ 
ment  of  Commerce,  Washington  2.1, 
D.  C. 


lVU*vi«.itni  Infttriiiulioii 
(loiiiniilltM* 

To  PRE.SE.N'T  full,  factual  informa- 
j  tion  on  television  to  the  public,  the 
'  government  and  other  interests,  an 
industry  committee  was  recently 
appointed  by  Max  F.  Balcom  of 
the  RMA.  Outstanding  engineers 
and  technical  television  experts 
of  the  industry  will  assist  in 
the  public  relations  project  which 
will  include  information  on  present 
tv  service  and  receivers  in  the  vhf 
channels,  and  also  in  prospective 
future  uhf  channels. 

The  committee  is  headed  as  chair¬ 
man  by  Paul  V.  Galvin  of  Motorola 
Inc.,  Chicago.  Other  members  are 
as  follows:  Benjamin  Abrams  of 
Emerson  Radio  &  Phonograph 
Corp.;  W.  R.  G.  Baker  of  GE;  H.  C. 
Bonfig  of  Zenith  Radio  Corp., 
James  H.  Carmine  of  Philco  Corp.; 
James  W.  Craig  of  Crosley  Divi¬ 
sion,  Avco  Mfg.  Corp.;  Allen  B. 
DuMont  of  Allen  B.  DuMont  Lab¬ 
oratories,  Inc.;  Joseph  B.  Elliott  of 
RCA  Victor;  and  William  J.  Halli- 
gan  of  the  Ilallicrafters  Co. 

BUSINESS  NEWS 

!  Microtone  Co.,  Minneapolis,  Minn., 

I  hearing-aid  manufacturer,  has  pur¬ 
chased  the  Audiometer  Division  of 
the  Audio  Development  Co.,  Minne- 
'  apolis,  to  consolidate  production  of 
medical  and  portable  speech-testing 
audiometers. 

Walter  E.  Peek,  Inc.,  Indianap¬ 
olis,  Ind.,  is  a  newly  formed  com¬ 
pany  engaged  in  the  manufacture 
'  of  television  antennas. 

Airborne  Instruments  Labora- 
^  TORY,  Mineola,  N.  Y.,  recently 
organized  a  new  research  group  de¬ 
signated  as  the  Applied  Physics 
^  Section.  The  new  unit  is  presently 
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ensraKod  in  the  development  of  a 
neutron  velocity  selector  for  BrtKik- 
haven  National  Laboratories. 


CoLi  MBiA  Wire  &  Sipply  Co.,  a.<- 
.semblers  of  cord  .sets,  wire  and  win- 
products,  recently  moved  into  a  new 


Columbia  Wire's  new  buildinq 


and  larjrer  building;  at  2850  Irviii).' 
Park  Road,  Chicago  18,  111. 


32  Element  TV  Beam 

POWER  GAIN  127  OVER  DIPOLE 


Ceneral  h^EECTRIC  Co..  Syracuse, 
N.  5'.,  will  spend  over  a  million  dol¬ 
lars  to  provide  for  picture  tube 
manufacturing  and  engineering  fa¬ 
cilities  at  Klectronics  Park.  Pro¬ 
duction  is  expected  to  start  in 
.•\ugust.  The  first  size  to  go  into 
mass  production  will  be  the  new  8'- 
inch  metal-cone  tube. 


TV,  FM,  and  special,  multi-element  beams,  8  to  32 
elements,  peaked  on  channel,  or  on  your  frequency. 

Folder  with  all  prices,  weights,  etc.  on  request. 

W  F  HOISINGTON 

U.  H.  F.  RESONATOR  CO. 

GUION  ROAD  RYE,  N.  Y. 


Station  WOR-TV’  has  purchased 
the  entire  square  block  bounded  bv 
fiTth  and  fiSth  Streets,  Broadway 
and  Columbus  Ave.,  New  York  City, 
as  a  site  for  the  future  construction 
of  buildings  for  offices  and  studios. 


PERSONNEL 


■Arthi  r  V.  l  oUGHREN,  formerly  di¬ 
rector  of  engineering,  has  been 
elected  vice-president  in  charge  of 
research  at  Hazeltine  Electronics 
Corp. 


ORVit-i.E  M.  Dunning,  for  the  past 
several  years  engaged  in  admini.s- 
trative  and  technical  supervision  of 
engineering  work  under  military 
contracts  for  Hazeltine  Electronics 
Corp.,  was  recently  elected  its  vice- 
president  in  charge  of  engineering. 


Wayne  S.  Wam.si.ey,  formerly  elec¬ 
tronics  project  engineer  in  the  Re¬ 
search  and  Development  Laborator¬ 
ies  at  Ft.  Belvoir,  Va.,  has  joined 
the  staff  of  the  National  Bureau  of 
Standards  where  he  will  conduct 
radar,  radio  and  electronics  re¬ 
search  in  the  Ordnance  Engineer¬ 
ing  Laboratory  of  the  Electronics 
Division. 


one  scandard  AGASTAI  comhinatioo. 

PROPORTIONAL  AGAST AT— Provides  time  delay  pro¬ 
portional  to  any  power  failure  time  up  to  13  minutes. 
Custom  built  to  specification. 

Complete  data  on  request. 


AMERICAN  GAS  ACCUMULATOR  COMPANY 

1029  Newark  Avenue  •  Elizabeth  3,  New  Jersey 


Harry  Jacobs,  with  the  KGO  engi¬ 
neering  staff  since  1937,  was  re- 
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(continued) 


cently  appointed  station  engineer  in 
charge  of  the  KGO-T\'  and  KGO- 
FM  transmitters  in  San  Francisco, 
Calif. 


IN  FREQUENCY  CONTROL  DESIGN  .  .  . 

ELIMINATE  TEMPERATURE  CONTROL  OF  CRYSTALS 


HARViiY  J.  FiNisoN,  former  appli¬ 
cation  engineer  for  the  General 
Electric  Co.,  has  been  named  as¬ 
sistant  chairman  of  the  electrical 
engineering  department  of  Armour 
Itesearch  Foundation,  Illinois  In¬ 
stitute  of  Technology. 


Improved  processing  of  our  her¬ 
metically  sealed  Type  20  unit  has 
made  it  possible  to  eliminate  the 
cost  of  temperature  control. 
Lower  power  requirements,  re¬ 
duced  weight,  compactness,  rug¬ 
gedness,  and  dependability  in  our 
improved  Type  20  is  your  answer 
for  reducing  costs  and  increasing 
sales. 

For  complete  details,  write  for 
free  catalog. 


Roger  E.  Robertson,  previously 
associated  with  Bell  Aircraft  Corp. 
as  an  electronics  engineer,  has  been 
appointed  to  the  staff  of  the  Na¬ 
tional  Bureau  of  Standards  to  con¬ 
duct  engineering  research  for  the 
guided  missile  projects  of  the  Elec¬ 
tronics  Division. 


John  F.  Dreyer.  Jr.,  formerly  con¬ 
sulting  engineer  for  Dreyer  Sur¬ 
veys,  Inc.,  has  joined  the  staff  of 
Crosby  Laboratories,  Mineola.  N.  Y. 


Raymo.ND  F.  tll'Y.  manager  of  radio 
and  allocatiipns  engineerimr  for  the 
NBC,  was  recently  appointed  chair¬ 
man  of  the  engineering  committee 
of  the  Television  Broadcasters 
.Association  Inc. 


Frank  R.  Norton  has  been  pro¬ 
moted  from  principal  research  engi¬ 
neer  to  chief  engineer  of  the  radio¬ 
television  and  broadcast  division  of 
Bendi.x  Aviation  Corp.,  Baltimore, 
Md. 


specialists  in  custom-buili 


ELECTRON  TUBE  MACHINEI 


KAHLE  CUSTOM  BUILDS  mo 
chines  to  moke  the  enact  tubes 
you  require — from  big  20- 
inchers  to  tiny  sub-miniatures — 
from  laboratory  types  to  those 
for  high-speed  production 
Kahle  puts  each  unit  through 
exhaustive  trial  runs  in  our 
plant  to  assure  trouble-free  op- 
erotion  in  yours. 


«I4I4  BUTTON  STCM  MACHINt  ^ 
for  Cathode  Ray  Tube  Stems 

24  heads,  with  4  upper  moulds. 

Duol  motor  drive— one  for  in¬ 
dexing,  one  for  heads. 


Ralph  I.  Si.itz.  fdimcrly  with  the 
Institute  fur  .Advanced  Study,  has 
joined  the  electronics  division  of 
the  National  Bureau  of  Standards 
to  work  on  basic  research,  design 
and  development  of  electronic  com- 
initers. 


Wc  speciolizc  in  cost-cutting,  production¬ 
boosting.  labor-saving  equipment  for  com¬ 
plete  manufacture  of  cathode  ray  tubes, 
standard,  miniature  ond  sub-mimaturc 
radio  tubes,  sub-miniaturc  tubes,  fluores¬ 
cent  lamps,  photocells,  x-ray  tubes,  glass 
products 


Consulfofions  invited 
Send  for  our  new  cotafog 


Lksijk  .1.  Woods,  with  PhiUn 

in  various  engineering  and 
mana.irement  capacities,  ha-  been 


1309  Seventh  Street,  North  Bergen,  New  Jersey 
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SOLVED... 

SPECIAL  PROBLEMS  REQUIRING 
HIGH  VOLTAGE  POWER  SUPPLIES! 


TYPICAL  PROBLEM: 

A  group  of  research  phys. cists  ossocioted 
with  o  maior  photogrophic  equipment  sup¬ 
ply  monufoctunng  compony  required  a  0-40 
KV  DC  reversib/e  polanty  power  supply 


CATHODE  RAY  TUBES 
SCREEN  BAKING 
ANNEALING 
EXHAUSTING 


STEINER-IVES  CO 


Other  BETA  products  inrlude: 
KILOVOLTMETERS  up  to  50  KV. 
PORTABLE  0-30  KV  DC  POWER  SUPPLIES 
ELECTRONIC  MICROAMMETERS  ^  0.01  ui 
luM-scalp. 

Mfld  enicinrer*  thr  ufSot.t  the  ci>unirv  are  • 


16  AVE.  L,  NEWARK  5,  N.  J. 


DESIGNERS  AND  BUILDERS  OF  INDUSTRIAL  OVENS 


BETA  ELECTRONICS  CO. 


1762  Third  Ave.,  New  York  29 


HERE’S 


for  technical  and 
business  men 


NEW  1949 

Catalogue  of 

McGRAW-HILL  BOOKS 


DESCRIBES  OVER  2,000  BOOKS 

Here  ia  a  KUtdo  to  practical,  expert  informa* 
ttun  on  many  buslnesa  and  technical  aubjecta 
This  catalogue  contains  clear,  conciao  deacrlp- 
tiona  of  mora  than  2,0U0  booka  written  by 
leadera  of  bualnesa.  Induatry  and  reaearcb.  Get 
your  copy  now.  In  it  you  will  find  an  up-to-date 
iiatlnf  of  booka  that  tslve  you  the  facta— experi¬ 
ence— data— you  need  in  aolvmK  your  particular 
problema 

McGrau'-Hiii  books  bring  you  the 
experience  of  experts  in  your  field 

MAIL  THIS  COUPON  FOR  YOUR  FRff  COPY 


Readers  Service  Deportment 
McOraw-Hill  Book  Co.,  Inc. 
330  W.  42nd  St.,  N.  Y. 

Send  me  a  free  copy  of  the  Ne 
5fK]raw-lljll  Rooks.  1  want  to 
(Name  sul>'»^s  of  moht  lnte^e^t  to 


SMALL  PARTS 

Filaments,  anodes,  supports,  springs,  etc. 
lor  electronic  tubes.  Small  wire  and  flat 
metal  formed  parts  to  your  prints  lor  your 
assemblies.  Double  pointed  pins.  Wire 
straightened  and  cut  diameter  up  to  *  6 -inch. 
Any  length  up  to  12  ieet. 

LUXON  fishing  tackle  accessories. 

Inquiries  will  receive  prompt  attention. 

ART  WIRE  AND 
STAMPING  CO. 

227  High  St.  Newark  2.  N.  J. 


"  GLASS  TUBE 


ZETKA 


famous  for  Quality  ami  Dependability 

^  A  /5"  and  16”  tubes 

^  available  NOR".' 

Ion  trap 

ZETKA  TELEVISION  TUBES,  INC. 

/?/  Getty  Ate.  Clifton,  N.  /. 

or  phone:  PAssaic  2-9095 
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COAX  CABLE  IXVEMORS 


T 

NEED 

INSULATION 
STRIPS  .  .  .  . 


2041  W.  Charleston  St. 

Plonf  No.  2.  79  Chapel  St.^  Horttord,  Conn. 


Precision  Bobbins  make  a  lighter,  stronger  coil— at  a  deimite  economy 
and  are  available  in  any  shape,  any  size,  round,  square,  rectangular; 
in  dielectric  Krait,  Fish  Paper.  Cellulose  Acetate  or  combinations. 


Paul  F.  Walker,  formerly  with  the 
I  Andrew  Corp.,  Chicago,  has  joined 
i  the  engineering  staff  of  Cleveland 
I  Container  Co.,  manufacturers  of 
tubes  for  television  deflection  yokes. 


!  David  R.  Hull,  formerly  assistant 
i  chief  of  the  Bureau  of  Ships  for 
electronics  in  the  Navy  and  more 
recently  assistant  technical  director 
of  the  International  Telephone  and 
Telegraph  Corp.,  has  been  named 
executive  vice-president  of  Cape- 
hart-F'arnsworth  Corp.,  sul)sidiary 
,  of  IT&T. 


Cledo  Brunetti,  associate  director 
of  Stanford  Re.search  Institute,  has 
been  appointed  to  the  Research  and 
Development  Board  of  the  National 
Military  Establishment,  to  head  the 
board's  subpanel  on  miniature  com¬ 
ponents  and  packaged  subassem¬ 
blies. 


Roger  M.  Wise,  presently  engagetl 
in  tube  research  and  development 
for  Philco  Corp.,  has  been  awarded 
the  Certificate  of  Merit  by  Presi- 
<ient  Truman  for  his  war  work  on 
subminiature  tubes  for  proximity 
f  uzes. 


Pracition  gives  you  built-in  insulation — other  direct  advontages; 
stronger  magnetic  fields,  closer  windings,  more  room  for  larger  gouge, 
or  more  wire  of  the  same  gauge  on  the  some  sise  coil  base. 


Precision  Bobbins  ore  heat  treated  for  greater  strength  and  less  weight 
—have  swaged  tube  ends — and  entire  Bobbin  impregnated  for  better 
electrical  cborocteristics.  Impregnation  also  permits  attochment  of 
terminal  lugs  to  flanges  for  acceptance  with  underwriters  requirements. 


appointed  vice-president  and  di¬ 
rector  of  research  and  engineering 
at  Philco  Corp.,  Philadelphia,  Pa. 
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NOTHELFER 


For  Custom  Built 
TRANSFORMERS 


Over  25  years  ex¬ 
perience  in  the 
manufacture  of 
specials  at  cost 
that  compares  fav¬ 
orably  with  stand¬ 
ard  types.  Built-in 
quality  proved  by 
years  of  actual 


From  lOVA  to  300  KVA 
Dry-Type  Only,  Both 
Open  and  Encased.  1. 
2.  &  3  Phase  15  to  400 
Cycles. 


NOTHELFER 

WINDING  LABORATORIES 


9  ALBERMARLE  AVE.,  TRENTON.3,  N.  J 


WHEN  irs  A 


Precision  Bobbin 


Twentieth  anniversary  o<  the  invention  oi 
the  coaxial  coble  system  (May  23.  1949) 
found  the  two  Bell  Telephone  Laboratories 
engineers  who  invented  it  comparing  their 
first  experimental  model  with  the  newest 
type  ol  cable.  Lloyd  Espenschied,  lelL 
holds  a  section  oi  the  early,  experimental 
cable  which  was  installed  at  Phoenixville, 
Pa.,  late  in  1929.  His  colleague.  Herman  A. 
Aflel.  holds  a  section  oi  the  modern,  eight- 
tube  cable  now  being  installed  in  the  Bell 
System’s  expanding  coaxial  cable  network. 
Today's  cable  can  carry  600  simultaneous 
telephone  conversations  or  two  television 
programs  on  each  pair  oi  the  eight  tubes 
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rectifiers 


HIGH  CURIIENT 
SELENIUM  RECTIFIERS 


Bradley's  esclusive  Vacuum-Processed 
Selenium  Rectifiers  provide  good  effi¬ 
ciency  and  stability.  Square  plates 
offord  o  maximum  ratio  of  rating  to 
space  factor.  Forced  cooling  gives 
higher  current  per  plate.  Plate  size 
up  to  5"  X  6".  Roted  up  to  thousands 
of  amperes.  Consult  Bradley  engineers 
for  best  rectifier  for  your  need. 


PHOTO  CELLS 


Simplify  Photo  Cell 
Control 


Luxtron*  photo  cells  convert 
light  into  electrical  energy. 
No  external  voltage  is  re¬ 
quired  to  operate  meters 
and  meter  reloys  directly 
from  Bradley  photo  cells, 
improving  control  over  your 
processes,  reducing  your 
costs,  ffoused  model  shown. 
Many  different  sizes  and 
shopes,  mounted  and  un¬ 
mounted. 


«.  eXT.  OFF. 


Our  engineers  will  select  or  de¬ 
velop  Selenium  or  Copper  Oxide 
Rectifiers  or  photo  cells  to  meet 
your  needs  exactly.  Write  for 
BRADLEY  LINE  showing  basic 
models. 


BRADLEY 

LABORATORIES,  INC. 

82  Meadow  Si.  New  Hoven  10,  Conn. 


NEW  BOOKS 

Radio  Wave  Propaf;ation 

Report  of  the  N.  D.  R.  C.  Committee  on 
Propagation,  C.  R.  Burrows,  Chair-  ; 
man,  Stephen  S.  Attwood,  Editor.  ' 
Academic  Press  Inc.,  New  York,  19i9, 
5i8  pages,  $8.80. 

This  book  has  been  long  awaited  by 
the  many  workers  who  are  familiar 
with  the  program  of  study  of  wave 
propagation  conducted  during  the 
war  by  the  NURC  Committee  on 
Propagation  as  an  aid  to  siting 
and  predicting  the  performance  of 
radar  etjuipment.  The  only  other 
book  to  cover  this  ground  is  Volume 
13  of  the  Radiation  Laboratory  ' 
Series,  which  recounts  the  work  of 
the  MIT  group  on  microwave  frt'-  ^ 
quencies.  The  present  volume  gen-  ! 
erally  covers  the  frequency  from 
I  100  to  100,000  megacycles. 

I  The  book  is  divided  into  three 
sections.  The  first  is  a  technical 
I  survey,  including  theoretical  and 
practical  studies  of  standard  and 
nonstandard  propagation.  The  .sec¬ 
ond  records  a  number  of  propaga¬ 
tion  experiments  made  under  mili¬ 
tary  and  NDKC  auspices,  while  the 
third  treats  transmission  problems 
in  the  standard  atmosphere  in  de¬ 
tail. 

The  book  is  as  authoritative  and 
i  exhaustive  in  its  treatment  of  the 
vhf  and  uhf  propagation  problems 
I  as  one  could  wish.  The  treatment  is 
mathematical,  but  a  number  of  u.se- 
I  ful  nomograms  are  included  for 
I  tho.se  not  inclined  to  lengthy  com- 
I  putations.  The  book  should  prove 
I  most  useful  in  bringing  a  wider 
j  circle  of  readers  into  the  mysteries 
of  propagation  above  100  me,  on 
j  which  the  future  development  of  ra- 
I  dar,  television  and  microwave  com¬ 
munications  so  largely  depends. — 
D.  G.  F. 

Nurlear  Radiatifiii  Physios 

By  R.  E.  Lapp  and  H.  L.  Andrews. 
Prentice-Hall,  New  York,  N.  Y.,  1918, 
187  pages,  $6.00. 

Written  as  an  introductory  text- 
'  book  to  the  suddenly  important  field 
I  of  nuclear  physics,  this  book  pre- 
'  sents  well-rounded  descriptions  of 
various  radiation  phenomena  in  nu¬ 
clear  physics.  The  sequence  of  sub- 
j  ject  matter  of  the  chapters  and  the 
j  developments  within  chapters  are 
from  simpler  concepts  and  phenom- 


For  CONTROL  and  ELIMINATION  of 

SHOCK  .«<. 

VIBRATION 


BsarrYMOUNTS 

AIRCRAFT 
MOUNTING  BASES 


Standard  baiat  with  dimansiont  to 
government  specifications.  Special 
bases  to  customers*  eiact  require¬ 
ments. 


r  4 


^  AIRCRAFT 
^  VIBRATION 
ISOLATORS 

\a  'Cn 


Unit  isolators  designed  to  meet 
Army,  Navy,  and  CAA  requirements. 
Stock  mountings  —  Va  pound  to  45 
pound  load  range.  Others  on  order. 


pou 

SHOCK 

MOUNTINOS 


For  mobile,  railroad,  and  shipboard 
electronic  and  electrical  equipment. 
Also  for  isolation  above  2000  c.p.m., 
and  for  general  sound  isolation. 


•i* 


V 


INSTRUMINT 

MOUNTINGS 


For  electronic  components,  tiny  frac¬ 
tional  H.P.  motors,  record  chengers. 
dictating  machines,  and  other  light¬ 
weight  apparatus. 


INDUSTKJAL 

MOUNTINGS 


For  fans,  motor  generator  sets,  trans¬ 
formers,  punch  presses,  and  other 
heavy  industrial  equipment. 

Mountings  designed  and  built  for 
special  applications.  Consulting  En¬ 
gineering  Service  for  research,  prod¬ 
uct  design,  and  laboratory  testing. 


BARRY 


ELECTRONICS  — 7u/y,  1949 


207 


PtERLESS  20-20 


TRANSFORMER  B 


TRANSFORMER  C 


transformer  D 


TRANSFORMER  E 


NEW  BOOKS  (continued; 

ena  to  the  more  complex,  followinjr 
the  historical  growth  where  it  fits 
this  pattern.  The  treatment  is 
predominantly  de.scriptive.  inter- 
sper.sed  with  illustrative  calcula¬ 
tions  and  problems. 

Whereas  most  of  the  recent  books 
on  this  subject  follow  a  pattern  of 
more  or  le.ss  rigorous  mathematical 
development  of  theory,  this  text  de¬ 
scribes  the  phenomena  and  the  the¬ 
ory  of  its  mechanism  with  a  mini¬ 
mum  of  mathematical  derivation.  It 
might  well  be  termed  an  engineer¬ 
ing  treatment  as  distinguished 
from  a  .scientific  treatment.  Thus, 
although  the  academician  may  criti¬ 
cize  the  book  for  lack  of  rigor  at 
some  points,  the  practicing  engi¬ 
neer  will  find  it  an  illuminating  in¬ 
troduction  to  nuclear  phenomena 
and  means  for  dealing  with  it,  as 
well  as  a  compact,  readable  presen¬ 
tation.  For  tho.se  wishing  to  pursue 
certain  topics  further,  well-chosen 
references  at  the  end  of  each  chap¬ 
ter  provide  a  key  to  the  literature. 

Frank  H.  Rockktt,  Airborne 
histriiments  Lnhorntnry.  Mineola, 


ENGINEERS  AT  I.R.E. 
CONVENTION  AND  JOBBERS 
AT  RADIO  PARTS  SHOW 
SEE  PEERLESS  20-20 
TRANSFORMERS 
PROVEN  BEST  BY 
SQUARE  WAVE  TEST 


Square  waves  proNiile  the  ni<*st  niri»rou8  test  of  an  audio  syHtem 
atid  iri\e  in«ti«putuble  o\i<lenre  on  transformer  iierfitrmance.  These 
t«(uai-e  wave  testa  were  made  under  conditions  simulating  actuai 
transformer  operation,  that  i^.  square  waves  were  fed  from  a  hal* 
anoeii  generator  through  resistors  e<«uivalent  to  the  plate  load  «>f 
the  tulK*s.  n*in-ituluctive  resistance  loa»l  was  used  t»n  the  sec¬ 
ondary.  .-Ml  trunsformer.s  were  demonstrated  under  identical  con¬ 
ditions.  No  compeiisation  of  any  kind  was  used.  switchitiK 
mechanism  was  arranged  t«>  ^ive  an  .\-H  comparisE»n  between  any 
of  the  transformers.  .Ml  competitive  transformers  (as  well  as  the 
I*et*rle8s  transformer  use«i)  were  selected  from  j<il»lM*r  stia-K  items 
of  leading  transformer  manufacturers.  Only  the  hijfhest  priced 
"hijfh  quality*'  transf«»rmer  of  each  manufacturer  was  chosen. 
K(}uali>  decisive  c«imparative  r<>Hults  were  obtained  at  all  other 
freviuencies  frt>m  'Jtl.tKio  down  to  cycles.  Let  Peerless  tiKure  on 
all  of  Yt)l!K  transformer  re«iuiremenl8. 


PEERLESS  ELECTRICAL 
PRODUCTS  DIVISION 


lldl  N.  Vine 
liil  Sixth  .\\e 
F'ru/-ar  &  li 


Ltd..  ;:oi  Clay  St..  San  K 
Kxclusive  Kxport  .\Kent 


Tiieorv  4»f  OisE-illutions 


For  Radioactivity 

Measurements! 


Bv  .\.  .A.  -V.NDRO.NOW  &  ('.  F:.  C'UAIKI.N. 
hilUtd  under  the  directiun  of  Solomon 
Lefsrhetz.  I'riiiceton  i’lnvemily 
1‘rexg,  1U4U,  3.”)8  pugex, 

It  is  not  ea.sy  to  find  book.s  written 
on  theoretical  subjects  of  intere.st 
to  electrical  engineers  where  the 
dirticult  problem  of  combining  ad¬ 
vanced  mathematics  and  circuit 
practice  is  solved  as  satisfactorily 
as  in  this  work  on  theory  of  o.scilla- 
tions. 

The  authors  of  this  book  are 
Russian  and  from  reading  the  text 
one  can  presume  that  they  are  a 
mathematician  and  engineer  re¬ 
spectively.  The  book  however  has 
been  translated,  condensed  and 
edited  by  a  group  of  Princeton  Uni¬ 
versity  personnel  under  the  direc¬ 
tion  of  Professor  Lefschetz;  it  is 
not  easy  therefore  to  share  the 
credit  properly  between  the  Russian 
authors  and  the  -American  editors 
and  translators. 

The  field  of  the  theory  of  oscilla¬ 
tions  has  been  studied  for  more 
than  a  century  and  the  mass  of 
'  theoretical  material  available  on  the 


"k  Direct  Decimal 

Scale  Registration 
'k  Scaling  Factors  of 

10.  100  and  1000 
k  Low  Resolution  Time 
—  5  Microseconds 
k  Self-Contained  Me¬ 
chanical  Register 
k  Regulated  High  Volt* 
age  Power  Supply 
k  Provision  for  Clock 
Timer 

k  High  Sensitivity 

-0.25  Volt 
k  Stable.  No 

Adjustments 
k  High  Quality 

Construction 

FOR  COMPLETE  LITERATURE  OR  CONSULTATION  ON 
HIGH  SPEED  COUNTING,  TIMING  AND  CONTROL 
PROBLEMS  CALL  OR  WRITE  DEPARTMENT  6E.  TODAY. 


THE  NEW  POTTER 

DECADE  SCALER 

Model  2092-$495  oo 


POTTER  INSTRUMENT  COMPANY 


136-56  ROOSEVELT  AVENUE 


FLUSHING,  NEW  YORK 
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BIRTCHER 

STAINKSS  STEEL  ■  LOCKING  TYPE 


iff€f-WeatAeX 


TH£  BIRTCHER  CORPORATION 

5087  MUNtIKIGTON  0«.  105  ANOCIIS  3J 


WIDE 

BAND 


TELEMARK  ELECTRONICS  CORP-  325  TROY  AVE- BROOKLYN  13,  N.Y, 


85  C08TLANDT  ST  ,  NEW  YO»K  7,  N  Y 
Phonr  worth  4-331  I  Coble  TERMRADIO 


ARE  USED  IN  THIS 
ULTRA  SENSITIVE 
ELECTRONIC  PHOTOMETER 


In  this  instrument  -designed  (or  measurement  ol 
Yery  low  llqht  »alues—S.S. White  Resistors  serve 
as  the  grid  resistance  in  the  all-important  high- 
gain  D.C,  ampliiier  circuit.  The  manufacturer. 
PhotOToIt  Corp.,  New  York.  N.  Y..  reports  that  the 
resistors  "work  very  satisfactorily"— which  checks 
with  the  experience  of  the  many  other  electronic 
equipment  manufacturers  who  use  S.S.White  re¬ 
sistors. 


83  VARIATIONS 


Where  vibration  is  o  problem,  Birtcher 
locking  TUBE  CLAMPS  offer  a  foolproof, 
practical  solution.  Recommended  for  ^ 
types  of  tubes  and  similar  plug-in  com¬ 
ponents. 

More  than  three  million  of  these 
clamps  in  use. 


WRITE  FOR  BULLETIN  4505 


S.S.WHITE  RESISTORS 

are  of  particular  interest  to  all 
>chu  need  resistors  with  inherent 
lou  Noite  ietei  and  good  stability 
in  all  climates. 

HIGH  VALUE  RANGE 
10  to  10,000,000  MEGOHMS 
STANDARD  RANGE 
1000  OHMS  to  9  MEGOHMS 


It  qivot  essential  data  about 
S.S.Whit#  Rotistors,  iacludinq 
construction,  charactoristics,  di¬ 
mensions,  etc.  Copy  with  price 
list  on  request. 

Photo  rosrteYv  of 

PkotoruU  Corp  .  Srtt  York,  .V  ) 


FREE  CATALOG 


Send  for  somples  of  Birtchei  stainless 
steel  tube  clomps  and  our  stondard  cata¬ 
log  listing  tube  base  types,  recommended 
clamp  designs,  and  price  list 


S.S.WHITE 


iro.  CO.  ■#«  Ww  ff  division 

•DEPT  R.  10  EAST  40lli  ST.,  NEW  YORK  I*.  N.  Y. — 
FIEXIBIE  SHAFTS  AND  ACCESSORIES 
MOIOEO  PLASTICS  PRODUCTS-MOLDEO  RESISTORS 

Oit  ofl  /ftne’Ueai  A  AAA  S-fet/Maet 


5'OSCILLOSCOPE 


2  BANDWIDTH  10  cycles  to  Z  MC  (3  DB  Down) 
SENSITIVITY  .06  RMS  Volts/inch 
•  Hor  Amp.  2  cycles  to  500  kc 
•  Hor.  Amp.  Sensitivity  .15  RMS  Volts/inch 
•  Decade  Attenuators  (Frequency  Compensated) 

MEGACYCLES  •  Direct  Connection  to  Deflection  Plates 

•  Z  Axis  Input  •  Calibration  Test  Signol 
IDEAL  FOR  TV  WORK— CUTS  EQUIPMENT  COSTS 
A  QUALITY  INSTRUMENT— AN  AMAZING  LOW  PRICE 
Vert.  Amp.  1-*SN7,  1.4AC7,  2-6AG7,  Hor.  Amp.  JA  rjl 

2  6SN7,  SCPI  CR  tube  SYS  and  2x2  Cosed  in  ham-  ^  I 
mertonc  grey  cobinet,  complete  with  instructions.  I 
GUARANTEED  MODEL  SO  ■  ■  WF.O.B. 


If  You  Are  Having  Difficulty 
Maintaining  Your  Mailing  Lists 


Rrobably  na  athor  •rganliatlen  It  at  wall  aqulppad  at 
McGraw-Hill  ta  lalva  tha  complitatad  prablam  af  U# 
malnfananca  during  thli  pariad  of  unparatlalad  ^anqa 
In  industrial  pariannal. 

McGraw-Hill  Mailing  Lifti  cavar  mast  majar  Indat- 
trial.  Thay  art  compilad  from  aiciutivo  •oorcai,  aod 
art  basad  on  hundreds  of  thouMndi  of  maU  geattiao- 
nairas  and  tha  report!  of  a  nation-wide  Raid  ttafl.  AM 
name!  are  guarantaad  accurate  within  2%. 

Whan  planning  yaur  direct  mail  advartftlna  and 
promotion,  contidar  thic  unique  and  aconemical  larvtaa 
In  relation  ta  your  product.  Datailt  an  raqaatt. 

McGraw-Hill  Publishing  Co.,  Inc. 

DIRECT  MAIL  DIVISION 

jIJO  Wost  42nd  Street  New  York.  II.  Now  Yoit 
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NEW  BOOKS 


(continued) 


STANDARD  AND  * 
HEAVY  DUTY  i 

INVERTERS  ^ 


For  Inverting  D.  C.  to  A.  C. 

Spociolly  Dosignod  for  opor«tlng  A.  C. 
Radios.  Toleviiion  Sots.  Amplifiers, 
Address  Systems,  and  Radio  Test 
Equipment  from  D.  C.  Voltages  in 
Vehicles.  Ships.  Trains.  Planes  and  in 


-rz&z&. 


i 

^5 


AUTO  RADIO  VIBRATORS 

A  Complete  Line  of  Vibrotors  .  .  . 

Ottigntd  tor  Uio  in  Standard  Vibrator-Opar> 
atad  Aoto  Radio  Racaivart.  Built  with  Pro* 
cition  Construction,  taatgring  Caramic  Stack 
Spacers  tor  Longer  Lasting  Lite.  _ 


Americjin  Thiyision  X  Radio  Co 

Sitcc 


subject  is  unquestionably  stajry'er- 
injr.  Some  of  the  abstractions  and 
generalizations  which  were  form¬ 
erly  of  no  practical  interest  have 
been  realized  by  means  of  vacuum 
tubes.  Thus  the  theoretical  mathe¬ 
matician  finds  his  love  for  abstrac¬ 
tions  once  more  vindicated  when 
the  engineer  has  to  use  basic  th<‘o- 
ries  written  many  decades  ajro  to 
fully  explain  the  characteristics  of 
llip-tlop  circuits  or  di.scontinuous 
oscillators.  On  the  other  hand  the 
authors  were  faced  with  the  difficult 
task  of  choosinjr  the  important  con¬ 
tributions  in  a  century  of  .scientific 
work,  coordinatinj;  the  different 
.sections  and  illustratin>r  each  step 
with  practical  considerations.  In 
this  task  the  authors  succeeded  be¬ 
yond  expectations.  The  book  is 
such  that  engineers,  who  remember 
their  colleKe  mathematics  and  are 
not  afraid  of  the  apparent  compli¬ 
cation  of  some  of  the  terminolojry, 
can  read  without  difficulty.  The 
reader  will  be  amply  rewarded  by 
a  clearer  understandinp-  of  devices 
he  uses  every  day,  an  understanding 
that  will  help- him  in  many  develop¬ 
ment  problems. 

The  book  bepins  with  an  explana¬ 
tion  of  the  familiar  I.,  C,  R  tuned 
circuits  from  a  point  of  view  that 
will  t)e  new  to  many  enpineers.  Full 
u.se  is  made  of  the  representation  in 
the  phase  space  where  the  coordi¬ 
nates  are  displacement  and  velocity, 
or  charpe  and  current  or  voltape 
and  current.  Such  concepts  as  sinpu- 
lar  points  and  phase  portraits  are 
thus  introduced  with  reference  to 
extremely  well-known  physical  ex¬ 
amples.  Naturally  the  importance 
of  these  concepts  in  nonlinear  oscil¬ 
lators  derives  from  the  fact  that  it 
is  often  much  easier  to  determine 
!  the  trajectories  of  the  point  repre- 
I  sentinp  an  oscillatoi-  in  the  voltape- 
j  current  coordinate  plane  than  to  de¬ 
termine  the  functional  relation  be¬ 
tween  th<>se  mapnitudes  and  time. 

Nonlinear  systems  are  then  con- 
j  sidered  and  the  concepts  introduced 
in  the  first  chapter  are  expanded  to 
cover  first  nonlinear  systems  with¬ 
out  friction  or  externally  supplied 
enerpy.  and  then  nonlinear  systems 
where  enerpy  is  either  expended  or 
supplied  ( non-conservative)  ;  sys- 
I  terns  which  produce  periodii-  nio- 
'  lions  whose  amplitudes  do  not  vary 
much  when  the  systtmis  are  chanped 


DUMONT 

CLASSITE 

THE  WORLD  S 
FINEST  TUBULAR 

CAPACITORS 


NEW  TYPE  P6M 

FINEST  MOULDED  OIL 
CAPACITOR 

HIGHLY  MOISTUREPROOF 

NO  HEAT  •  NO  HIGH 
PRESSURES  •  LONG 
LIFE  ASSURED 

COST  NO  MORE  THAN  WAX 
SEALED  CONDENSERS 


FULL  RANGE 
FROM  .0001  TO 
1.0  MFD 

• 

FROM  100  VOLTS 
TO  15000  VOLTS 


Send  For  Literature  And  Samples 


DUMONT 

ELECTRIC  CORF. 

MFS  S  OF 

CAFACITOftS  FOR  (VCRV  REQUIREMlHT 
)0£  DYCKMAN  ST,  NEW  YORK  N  Y 
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NEW  BOOKS  (continued) 

it  jrn'iit  deal  are  considered  in  par¬ 
ticular  detjiil.  In  this  cluipter  the 
cltH'k  and  feedback  (tuned  srrid) 
o.  >  illator  are  considered  toKether. 

The  tfeneral  family  of  systems  of 
which  the  tube  sweep  K^iierator 
is  a  typical  member  is  then  dis¬ 
cussed,  followed  by  a  theoretical 
chapter  on  the  large  family  of  sys¬ 
tems  that  need  for  their  definition 
two  first-order  ditferentiiil  eipia- 
tions.  The  flip-flop  circuit  is  a  typi¬ 
cal  representative  of  this  f;imily 
and  this  reviewer  found  here  one  of 
the  most  satisfactory  explanations 
of  this  familiar  device.  Discontinu¬ 
ous  oscillators,  of  which  the  capaci¬ 
tance-coupled  multivibrator  is  a 
typical  example,  are  then  fully  dis¬ 
cussed. 

After  a  short  chapter  on  cylindri¬ 
cal  phase  fronts  of  very  little  inter¬ 
est  for  electronics  engineers,  the 
book  ends  with  a  chapter  on  the  Van 
der  Pol  and  the  Poincare’s  method 
for  the  (piantitative  study  of  wave 
shapes  in  nonlinear  systems  that 
do  not  differ  too  much  from  linear¬ 
ity.  Here  the  difference  between 
self-starting  (soft)  and  non-self¬ 
starting  (hard)  o.scillations  is  dis- 
cus.sed.  Mixed  cases  are  also  con¬ 
sidered.  This  chapter  is  the  only 
one  where  detailed  analysis  of  wave 
shapes  is  actually  made.  A  tribute 
to  the  power  of  the  mathematical 
methods  employed  in  the  previous 
chapters  is  represented  by  the  fact 
that  almost  all  information  neces¬ 
sary  for  the  development  of  non¬ 
linear  o.scillators  had  been  given 
before  employing  only  the  repre¬ 
sentation  in  the  phase  space. — K.  ('•. 
FI'BINI.  Sni>‘'rri‘<iti<i  Fnijint  er.  Air- 
horni'  Instnnnrtit>i  I.nhorntorii. 
Minriiln,  L.  /.,  .V.  Y. 


Itooks  Iteceiveil  for  Iteview 

KIi-TIoNAItV  (iK  lillDKO  MISSIT.K 
TKK.MS  lU  t on  fiuitlfd  Mis¬ 
siles,  non.  Public  Affairs  I*r.  ss.  Wash- 
itiyl4»!i.  |>  i"  .  57  parr's.  $1  pjip^T+rminrt. 

(Mitrniwtb  of  sinalb-r 
rlassitii-tl  luououraph  compil«*il  In  11*47  hv 
Kt.  Col.  J  A.  White,  defining  n»  w  WiTtls 
»  oin*-El  for  Kuiii*‘<l  inis.sile  art.  conventional 
words  that  iiave  been  riven  different 
moaninrs.  and  certain  general  techni<‘al 
term.**. 

PKRSONNEI.  MANAnpaiKNT.  Tiy  W.  I) 
Scott,  K.  C.  Clfdhier  and  W.  H.  Spriegcl. 
Mi'Ciraw-HIll  Ih>ok  Co.,  Fourth  Kditlon. 
11^41#,  fi4S  pages.  $4.50.  Princiides.  t»rac- 
tices  ami  point  of  view.  Completely 
revised  to  emphasize  wartime  and  recon- 
\»rsl<in  changes  in  union-management  re- 
lati*uis  ami  the  increasing  importance  of 
psvcintlogv  in  Initial  selection,  transfer. 
pn*tnotion.  training,  morale  measurene'iit 
ami  boosting  pnMlta  tive  efficiency. 


USES 

•  Ultrosonic  Vibration  Meosuremenfs 

•  Hormonic  Analysis 

•  Cross  Modulation  Studies 

•  Noise  invcstigotions 

•  Determining  Transmission  Choracteristics  of 

Lines  and  Fillers 

•  Monitoring  Communications  Carrier  Systems 

•  Checking  Interference,  Spurious  Modulation, 

Parositics,  Effects  of  iood  chonges,  shock, 
humidity,  component  variations,  etc  upon 
frequency  stability 

•  Telemetering 


SPECIFICATIONS 

Frequency  Range.  2KC — 300KC,  stobilized  linear 
scale 

Scanning  Width;  Continuously  variable  from 
200KC  to  zero 

Four  Input  Voltage  Ranges.  OOSV.  to  SOV.  Full 
scale  readings  from  I  millivolt  to  50  volts 

Amplitude  Scole:  Linear  and  two  decode  log 

Amplitude  Accuracy:  Within  Idb  Rcsiduol  hor- 
monics  suppressed  by  ot  Icost  SOdb. 

Resolution:  Continuously  vorioble  2KC  ot  moxi- 
mum  sconning  width.  500c  p.s.  for  scanning 
widths  below  8KC. 


WRITl  NOW  For  Complete  Information,  Prico 
and  Dtlivery 


Available  Now! 

Easy,  Fast 

Ultrasonic  Spectrum  Analysis 

WITH 

MODEL  SB-7 

PANORAMIC 
ULTRASONIC  ANALYZER 

An  invaluable  new  direct  reading  instrument 
tor  simpliiying  ultrasonic  investigations,  the 
SB-7  provides  continuous  high  speed  pano¬ 
ramic  displays  of  the  frequency,  amplitude 
and  characteristics  of  signals  between  2KC 
and  300KC.  The  SB-7  allows  simultoneous 
observation  of  many  signals  within  o  band 
up  to  200KC  wide.  Special  control  features 
enable  selection  and  highly  detailed  examine- 
tion  of  narrower  bands  which  may  contain 
signals  separated  by  less  than  SOOc.p.s,  The 
instrument  is  unique  in  that  it  provides  rapid 
indications  of  random  changes  in  energy  dis¬ 
tribution. 


;  ILLUMINATED  INSTRUMENTS 


EXCELLENT  LIGHT  DISTRIBUTION  allords 
EASE  in  READING.  GLARE  REDUCED  to  a 
minimum  by  retaininq  COMPACT  DESIGN 
of  iron!  caie  extension.  REFLECTED  LIGHT 
PRINCIPLE  permits  use  oi  standard  METAL 
DIALS  eliminatinq  translucent  materials 
that  discolor  with  aqe  and  use.  BULB 
REPLACEMENT  FACILITATED  by  removal 
oi  sinqie  lamp  assembly .  Two  3.8  volt 
STANDARD  BULBS  are  used  and  connected 
in  series. 


Cutowoy  views  showing 
positions  and  connections  of  lamp  ossembly. 


Available  in  all  ranges 
3' 2"  and  4'."  rectangular 
semi-llush  models.  Write 
Dept,  F-79  for  complete  de¬ 
tails. 


BURLINGTON  INSTRUMENT  COMPANY 

BURLINGTON,  IOWA 
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friends 


Backtalk 


'Iliis  deparlmeni  is  oper- 
al(‘il  as  an  open  forum 
in  Hhich  our  readers  may 
diseiiss  prolilems  of  the 
eh-elronies  industry  or 
eoininent  upon  articles 
that  KLKCTKOMCS  has 
published. 


Slioekiii^  liiisiiiess 

Dkar  Sirs; 

On  seking  my  i.etter  to  Steven 
PantiiKes  in  print  (April  Hacktalk) . 
it  looked  rather  sarcastic,  so  I’d  like 
to  do  a  little  apoIotriziiiK. 

His  sufTKestion  briiiKs  up  some 
inteiestinjr  points  on  the  electric 
shock  hazard.  The  idea  of  wearing 
a  short  circuit  between  hands  would 
look  a  little  less  risky  in  hiph-power 
circuit  applications  if  insiilattti 
jumpers  and  contacts  were  applied. 
However,  one  would  still  Ket  his 
fiiiKers  or  hands  burned  off. 

Still  another  anple  lies  in  the 
matter  of  mifjration  currents.  Since 
l)ody  skin  resistance  is  relatively 
hiyh,  the  pre.sence  of  a  metallic 


This  original  ceramic 
pickup  dcK‘s  wonders  for 
tone  and  stability  in  every 
kind  of  climate.  Wider  fre- 
quency  range  gives  un¬ 
equalled  reproduction.  De¬ 
signed  to  fit  all  tone  arms. 
Made  by  .SONOTONE.  fa¬ 
mous  makers  of  hearing 
aids  and  miniature  tubes. 


NATIONAL'S 
POPULAR  VERNIER 
MECHANISMS 


Standard  AN  has  an  insulated 
coupling  for  connecting  to  '4“ 
shaft.  Drive  shaft  fits  ’4"  knob. 
Ratio  5-1.  Price  $1.80  net. 

AVD  same  as  AN  except  coupling 
is  not  insulated.  Price  $1.65  net. 

Many  variations  available  for  com¬ 
mercial  applications.  Write  for 
particulars. 


•  'I'R  N  .St  ;R  1 1*  I  1 0  V  TONE 
Ql  .\Lrr\  !  Pu// frequency  to 
10.000 cyclett!  Reai  hlf^h  fideli¬ 
ty  !  Bell-like  nupertone  makes 
even  old  players  thrillinil? 

•  SI  RE-FIRE  IN  lU  MIDCLI- 
M\TKS!  (unaffected  by 
climate,  moisture,  funitus! 
H4M>ms  sales,  wins  hack  cus¬ 
tomers. 

•  not  HLFS  RECORD  1.1  EE 
AND  IM.EASI  RE!  (dves  •or¬ 
dinary"  records  sparklint^ 
quallty^revives  W4»rn  favo¬ 
rites.  Will  play  down  to  *>5 nor¬ 
mal  pressure.  NO  "needle 
talk"! 


•  R(  (,(;EI)!  PERM.ANENT!  No 
crystals,  matinets.  filaments 
to  fail!  No  pre-amplifiers.  Ce¬ 
ramic  TITONE  performs  per¬ 
fectly  f<ir  years! 


NO  TONE  LIKE 

TITONE 

INQUIRIES  INVITED! 
write  iww  to 

SONOTONE.  Boi  T.4.  Elmsfenl.  N.l 
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WANTED 

SPECIAL  TOROIDAL 
WINDING  JOBS 
★ 

Vickers  Electric  Division— 

is  equipped  to  custom  wind 
toroidal  cores.  Core  material 
furnished  if  necessary. 

SIZE  LIMITS  Max  O.  D  4']'' 

Min.  I.  D.  'a" 

Max.  Stack  Height 

WIRE  SIZES:  -40  to  -It 

Send  your  sjx'cifications  for 
quotation  today. 

VICKERS  ELECTRIC 
DIVISION 

ISIS  LOCUST  ST.,  ST.  LOUIS,  MO. 


POLAR  AD 

UBOBATOBY 


Frequency  compensoted  hiqh  imped- 
once  ottenuator  colibroted  in  10  db 
steps  from  O-SO 

Fine  ottenuotor  covers  o  10  db 
ronqe. 


This  unit  U  designed  lor  use  as  an  oscillo¬ 
scope  deilection  amplifier  lor  the  measure¬ 
ment  and  eiewinq  ol  pulses  ol  extremely 
short  duration  and  rise  time,  and  contoins 
the  Video  Amplifier  Unit,  Power  Unit  and 
a  low  Capacity  Probe. 


"  Specifications 

Input  Imoedance:  Prob^-I?  mmf  * 
470.000  ohms:  Jsch — JOmmf  >  470.000 
ohm*:  Output  Impedsncp  ISmmf  4 
470.000  ohms  Mch  tide  push  puli: 
Mai.  input  Volts  500  peak  to  peak 
with  proho:  Max.  Output  Volts  120 
volts  p«ak  to  peak  (push  pulh: 
Power:  IIS  volts  SO  tiO  cps  AC  Lint: 
Si»t  I»'4*x22'xI4*4*. 


20  MC  ^ 
VIDEO  AMPLIFIER 

Model  V 


I  9  rCRRY  STREET  NEW  YORK  7.  N.  Y. 

'^TELEVISION  ENGINEERS  and  CONSULTANTS  to  Ih*  Nalion'i  Lxading  TaUxiiion  Stations 


J 


Faster  Evacuationj 
to  Low  Pressures; 
.withTop  EfficiencY 


For  vacuum  exhousting  and  processing  ot  low 
pressures  in  electronic  or  electricol  operotions, 
these  pumps  offer  the  odvantages  of  positive 
rolory,  outomalically  lubricoled,  noiseless 
operotion.  They  ore  "tops**  for  producing  high 
vacuum  or  for  bockirtg  diffusion  pumps.  Test  to 
obsolute  pressures  os  tow  as  4  microns. 


Write 

for 

Catalog 
No.  84 


BEACH-RUSS  COMPANY 


S3  CHURCH  ST.  NIW  YORK  7.  N.  T. 


COMPOl 


i 


Sclent  ltl«-iill.v  romiMiuiided  for  Mirrettlr  Hpollcasthmt*  frrtm  waxm.  reelnn. 
aephaltn,  plt«'li«^.  <»IIh.  anil  niliirraU.  .\\aiialilt*  In  wide  raiipe  of  meltlnjc 
IMdntK  and  hardnensM^H.  S|>e<'lal  iNdtliii;  4-ompoiind«»  are  heat  eoiidiaetliiK  and 
erac'k  re<»i«»tant  at  exlrettiely  low  teinperatureRi.  Ke4'4»inniendationn,  npe«‘lth* 
data,  and  i4aniple<*  will  l»e  fiirntHlied  «»ii  reciiiewt. 
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IMPREGNATING 
radio  colU 
traniformar  cods 
Ifnition  coils 
wiro  covorinps 
papor  tubas  and  forms 
porous  coramics 

DIPPING 

Coils 

Transformors 

Coadaniors 


SEALING 
con den sort 
batteries 

switch  base  terminals 
socket  terminals 
lipht  fixtures 

POTTING 
Radio  Transformers 
Light  Units 
Loading  Coils 
Condansori 


BIWAX  CORPORATION 


3  44  5  HOWARD  STREET 

SKOKIE,  ILLINOIS 


I 


Little  ttiought-of  facts  about  capacitors . . . 

The  short  time  breakdown  voltage  of  o  well-made  D.C. 
copacitor  is  not  leas  than  5  to  6  times  the  octual  working 
voltage  at  20^— 

C  =  5  X  e  min 

E  =  Breakdown  voltage 

e  =  Rated  d.c.  working  voltage 

INDUSTRIAL  CAPACITORS  are  unvaryingly  held  to  thia 
tormulo. 

Designed  for  moximum  safety  factor  and  the  smallest 
possible  volume,  INDUSTRIAL  CAPACITORS  are  the  most 
widely  used  capacitor  in  industrial  opplications. 

WRITE  TODAY  FOR  DETAILED  CATALOG 


INDUSTRIAL  CONDENSER  CDRP. 
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SLICE 

Rising  Time  Costs 
with 

Solder  Pre-Forms 


BACKTALK  (continued) 

ers  in  the  open  i)(>sition,  and  by 
coupling  ma.ssive  jumpers  across 
the  feeders  at  the  point  where  the 
work  is  being  done  so  that  breakers 
or  fuses  will  blow  if  some  irre¬ 
sponsible  worker  throws  them  with¬ 
out  checking  up  first. 

Another  difficulty  with  aj)plying 
safety  devices  lies  in  attempting  to 
get  personnel  to  wear  them,  partic¬ 
ularly  in  hot  weather.  The  resist¬ 
ance  to  regulations,  to  something 
new,  and  the  addiction  to  the  gamb¬ 
ling  urge,  seem  to  be  all  too  uni¬ 
versal  human  traits. 

Ted  F’owki.i. 

Masfiith.  V  >■ 


OPEN  TYPE-STRAP  MOUNTING 


because  you  TRY  before  you  buy 
with  a  PRODUCTION  SAMPLE! 


★  For  many  years.  The  Gramer 
Company  has  engaged  in  the  suc¬ 
cessful  design  and  quantity  produc¬ 
tion  of  Gracoil  Transformers  and 
Windings,  making  countless  thou¬ 
sands  for  big  name  manufacturers 
in  American  industry.  Such  success 
is  due  in  part  to  Gracoil's  “produc¬ 
tion  sample”  method  of  testing  in 
advance  for  physical  and  electrical 
correctness.  No  guesswork.  Try  it. 

THE  PRODUCTION  SAMPLE  IS  TOUR 
CUARANTEE  OE  DEPENDAIIE  PEREORMANCE! 

’U/iitc  ta€iaiff 


"Gracoil”  Trans¬ 
formers  include: 
Open  Types— Slep- 
Down-Up— Fully 
Enclosed  — Line 
Voltage  Regulating 
—Filament— Audio 
—Filter  Reactors 
—  Isolation  —  to 
specifications. 


I)K.AR  Sirs: 

In  the  article  entitled,  "Kuropean 
Receiving  Tubes”  by  H.  A.  S.  Gibas 
in  February,  1949  Electronics,  the 
names  of  the  principal  British  valve 
manufacturers  are  given,  and  the 
statement  made  that,  "All  these 
make  similar  tubes  as  the  Conti¬ 
nental  standard  types,  some  with 
different  designations." 

We  wi.sh  to  put  on  record  the  fact 
that  Standard  Telephones  and 
Cables  Limited  do  not  make  eipiiv- 
alents  of  the  .so-called  Continental 
types,  and  do  not  contemplate  doing 
so. 

Our  policy  has  been  consistently 
directed  to  cover  all  over.seas 
markets,  and  with  that  point  in 
view  a  comprehensive  range  of  the 
more  popular  American  types  are 
manufactured  and  listed  by  this 
Company  under  the  “Brimar”  trade 
mark. 

B.  J.  .\xte;n 

I'lthlirilii  Mntinii'r 
Standard  Trlephonrs  nnd  CahJrs  J.td 
London.  Eni/lantf 


FULLY  ENCLOSED 


THE  GRAMER  COMPANY. 


Electrical  Coils  and  Transformers 

2734  N.  PULASKI  ROAD  CHICAGO  39,  ILL. 

ISTAtLISHID  IN  T935 


Eliminate  time-consuming  manual  solder  oper¬ 
ations  in  your  assembly  processes.  Pre-formed  rings, 
washers,  discs,  pellets,  squares,  etc.,  complete  with 
flux,  save  time,  trim  labor  costs,  insure  cleaner,  more 
uniform,  sturdier  bonds.  We  meet  your  specifications 
in  the  widest  variety  of  solder  alloys.  Consult  with  us 
on  any  solder  or  brazing  problem. 


Hceh  .\bout  (JaleisT 

Dear  Sirs  : 

.\LL  this  talk,  talk,  and  more  talk 
about  where  are  the  frequencies  to 
come  from  for  the  utility  com¬ 
panies,  the  taxicab  companie.s,  the 
mir.ses’  call,  doctors’  exchange,  and 
miscellaneous  other  utilitie.s  (in¬ 
cluding  police  and  fire)  .seems  to  me 
a  bit  superHuous. 

While  it  may  be  true  that  in  New 


(Literature  on  Request). 
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^  ork,  (’hicatfo,  Los  Angeles,  and 
other  cities  whose  population  ex¬ 
ceeds  1  million,  a  problem  may 
arise,  the  solution  for  the  major 
I'art  of  the  USA  seems  simple. 

Under  the  present  setup,  only  one 
taxicab  can  lopically  have  a 
station  on  the  share-the-same- 
freipiency  setup.  No  other  taxicab 
company  will  jret  radio  for  their 
competitor  to  “listen  in”  on  a  share¬ 
time  basis.  This  has  been  the  main  | 
objection  of  the  second  and  third 
“sharers”  to  jret  radio,  after  one  1 
company  already  has  it. 

Apparently  a  very  important  de-  i 
velopment  of  the  war  has  been  1 
forgotten  in  planninK  utility  radio,  j 
That  is  the  idea  of  pulse  time  modu¬ 
lation.  I 

It  seems  to  me  that  a  band  I 
of  freiiuencies  similar  to  the  tele¬ 
vision  channels  could  be  set  up  for  I 
pulse  time  stations  in  the  public  | 
interest.  Owned  and  operated  by  a  i 
separate  comi)any  or  a  corporation  ! 
whose  stock  is  controlled  by  the  in¬ 
dividual  subscriber  companies,  the 
pulse  time  station  would  operate  at 
all  times,  transmittinjr  those  mes- 
sayfes  it  receives  from  the  indi¬ 
vidual  dispatchers  in  the  member  j 
company  offices.  ; 

The  cabs  of  company  A  would  re-  ' 
ceive  only  the  si>rnals  meant  for 
them,  as  their  receivers  would  be 
rated  that  way  ( to  borrow  the  term 
from  radar).  Likewise,  company  | 
B's  mobile  units  would  not  receive  | 
any  of  company  A’s  or  anyone  el.se’s  j 
messages  except  his  own.  i 

A  system  for  New  Orleans,  as  an 
example,  would  not  need  more  than 
ten  or  twelve  pates.  This  would 
take  care  of  the  police  department 
Ml,  fire  department  (2),  utility 
companies  C?  and  4),  three  taxicab 
companies  (.5,  6  and  7),  do<-tors,  i 
nurses  and  emerpencies  ('8),  city 
emerpency  services  (0),  and  for 
twelve  channels,  the  remaininp  | 
channels  would  he  available  for  j 
other  .services. 

The  system  is  one  in  which  the  , 
transmission  (c-wj  is  cut  up  into 
twelve  eipial  pulses,  or  pates,  and  a 
thirteenth  tripper  pulse.  In  each 
section  of  time,  the  voice  fre- 
•luencies  are  modulated  on  the  car¬ 
rier  only  durinp  the  pate  ai)plyinp  | 
to  one  particular  suliscriber’s  time. 

In  other  words,  pate  number  one 
mipht  carry  only  the  information  ^ 


AIROCOM'S  NiW 
ARTIFICIAL  ANTiNNA. 

SIMULATING  ACTUAL  OPIRA- 
TINO  CONDITIONS,  SAViS  TIME 
ON  TRANSMITTi*  AND  RECEIVER  TUNING 


It  t\  n«»  !on>;cr  nfifss.*r\  to  final  tunc  transmittt  rs  or  rcicis 
aboard  ainrati  Vl  ith  the  new  Artificial  Antenna  (Model  nA2iM)) 

\ou  can  prenseb  simulaie,  eleitriiallv.  an\  normal  airiraft  antenna  All  th 
wilhiiut  leaving  the  lest  benih  This  ei^uipineni  will  accept  an\  transmitter  power  up 
to  2<M>  watts  --  coaxial  fitting  pros  ides  direct  SJ  ohm  metered  load  Sturdil)  constructed 
tor  hard  usage*,  can  be  mounted  in  siaiularil  rack  cabinet  or  used  on  bench  t«>p. 

A  Irthr  fit  uirt  from  >o/<  u  llJ  hriNy  Jfunf>tnt  liUruturr 


IS  Of  siMMHO  0*  srtcuic  iiicitomc  wiiioooiocicai  aoo  coMWooicaiioos 


HEAT  RESISTANT  WIRES  FOR  EVERY  APPLICATION  7: 


DESIGN  ENGINEERS  . . . 

Do  those  new  circuit  designs 

present  new  wire  problems? 

Then  check  with  Lewis  Engineering  for 
an  economic  solution  and  fast  delivery. 
For  twenty  years  we've  successfully 
been  solving  the  heat  and  age  resist¬ 
ance  wire  problems  of  industry.  We 
don't  stock  wire — we  make  it  to  your 
specs — for  an  experimental  run  or  for 
the  production  line.  If  you're  designing 
in  the  electronic,  electrical  or  appliance 
field  .  .  . 


HEATING  UNITS 

HEATING  ELEMENTS 

RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
&  FIXTURE  WIRE 

INSULATED 
RESISTANCE  WIRE 

FIBERGLAS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPKIFICATIONS 


eX>it'iA  (IJuihl  Dhc  Wire  Dttr  Tjo 


m 


Send  your  electronic  control,  communicatiom  or  oppliance  wir- 
ina  soecifications  for  a  recomment/et/  solution  bv  our  engineers 


THE  LEWIS  ENGINEERING  CO. 


'  /_//  f  W  t>  /  I 


NAUGATUCK 


CONNECTICUT 
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SCLF-LOCKING 

SET  SCREWS 


Pot'd  ond  Pots.  Pend 

. .  they  won't  shake  loose!" 

Machine  iailure  from  any  cause  is  expensive  in  downtime,  repair  costs, 
lowered  production,  poor  deliveries  and  loss  of  customer  goodwill.  Fre¬ 
quently  such  iailure  is  caused  by  the  loosening  of  set  screws  holding  vital 
machine  parts  together. 

UNBRAKO  Se//-LocJcing  Set  Screws  won’t  shake  loose!  Their  exclusive 
knurling  makes  them  exceptionally  vibration-resistant,  prevents  ''creep'*  and 
subsequent  loosening  of  the  screws.  They  "slay  put,"  even  under  the  most 
chattering  vibration. 

UNBRAKO  Self-Locking  Set  Screws  can  be  real  "Vibration  Insurance'  for 
your  production  machinery.  And  remember,  they  make  an  impressive  selling 
point  when  you  use  them  on  your  finished  products. 

Our  folder  658  1  gives  you  further  details.  Write  for  yours  today! 

STANDARD  PRESSED  STEEL  CO. 

BOX  5  9  6  jeNKINTOWN,  PkNNSYLi^ANIA 

Setfing  IttinStfr  ctntmumfff  iinct  ISOJ  loimt/iil  OntfityttfS'* 


ANNOUNCING  A  NEW  LINE  OF  PRE  AMPLIFIERS 
TO  MEET  THE  NEED  FOR  GREATER  FLEXIBILITY  IN 
PUBLIC  ADDRESS  &  RADIO  BROADCAST  SYSTEMS 


The  new  Altec  Lansins  line  of  input 
amplifiers  meets  a  demand  for  units  of 
small  size  with  excellent  characteristics. 
Pimensions  of  the  .A-42.5B  Tre-.Xmpli- 
ficr  with  mixer  contnd,  the  .\-42<>n  I.ine 
.\mplifier  and  the  I’ uO.'l!  Power  Supply 
are  inches  wide  hy  10  inches  lontr. 

The  10<;75  .Mountintr  Base  permits 
mountinK  0  units  of  any  type  in  a  stand¬ 
ard  rack  or  in  a  mixer  console.  Thus, 
complete  facilities  for  4  microphone  in¬ 
puts  with  line  amplifier  and  power  sup¬ 


ply  will  occupy  the  space  10  inches  wide 
hy  10 '2  inches  hitrh. 

.\11  amplifiers  have  a  llat  fre<iuency 
respon.se  from  20  to  20,000  cycles. 


Full  Urhniciil  di  nrri /it inn  iijimi  c.  </<(<  xf. 


llfil  North  Viti.  St 
H'tllywtHtd  Cahf. 

IHl  Sixth  .\\rnu<* 
Now  York  I.t.  N  \ 


ALTEC 


IN  THE  PROFESSION.  /IN  HONORED  NAME. 


6ACKTALK  (contmvtd) 

of  dispatcher  A,  and  so  on. 

Each  receiver  wotild  have  an 
o.scillator  which  is  synchronized  by 
the  triiTRer  pulse,  then  phased  to 
the  proper  pate  time,  and  applied  to 
the  i-f’s  to  turn  them  on  only  dur¬ 
ing  the  proper  pate. 

I  believe  the  whole  system  could 
be  placed  in  one  channel  about  the 
size  of  one  present  television  chan¬ 
nel.  Answer  back  would  retiuire  a 
separate  frequency  for  each  stib- 
scriber,  but  if  the  answer  back  is 
allocated  in  the  vhf  band  (about  200 
or  300  me)  and  suitable  receivers 
placed  at  selected  spots  in  the  city, 
sufficient  room  could  be  found.  Sev¬ 
eral  noncompetitive  subscribers 
could  even  use  the  same  answer 
back  frequency,  as  most  answers 
are  short  messages. 

In  cities  other  than  the  crowded 
few,  it  would  be  highly  possible  to 
utilize  one  or  more  of  the  unused 
television  channels  for  this  purpose. 
Look  at  all  the  unu.sed  frequencies 
all  over  the  country  being  held  open 
for  no  justifiable  reason  except  that 
they  are  being  used  in  New  York, 

I  and  will  maybe  be  used  1  or  2 
hundred  years  from  now  in  another 
city. 

Another  item  that  needs  rectifica¬ 
tion  is  the  present  ship-to-ship 
and  ship-to-shore  frequency  setup. 
There  is  no  earthly  reason,  from 
the  low  fretiuencies  and  short 
I  distances  involved,  to  continue  to 
use  the  crowded  short  wave  (2  to 
5-mc)  range.  In  New  Orleans, 
some  fisherman  cannot  tell  his  wife 
that  he  will  be  late  for  dinner  be¬ 
cause  a  100-watt  tug  is  carrying 
on  a  long-winded  orders  conversa- 
■  tion  with  his  office.  Again  on  2,670 
I  or  2,638  it  is  next  to  impossible  to 
I  find  time  to  talk.  It  seems  that 
!  everyone  is  there.  Why  not  give 
the  geophysics  floating  laboratories 
their  own  frequency  and  forbid 
them  the  use  of  the  fisherman’s 
channel;  give  the  tugs  their  own 
fre(iuency  to  use  and  forbid  them  to 
use  the  geophysicist  channel  and  so 
on. 

The  only  ones  that  seem  to  have 
I  logical  reasoning  in  assignment  are 
;  the  present  vhf  aircraft  channels. 

Yours  for  better  utility  of  the 
I  radio  spectrum. 

1  R.  MaUI'K.I.I..  JR. 

I  Ffrr.tro'iu'  /-.'f/i/ r  f  t'oinfnntu 

\  .\t  ii  nrhnns.  f.iniisiatui 
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Searchlight  Section 


EMPLOYMENT 


BUSINESS 


OPPORTUNITIES 


•  EQUIPMENT— USED  or  RESALE 


'  UNDISPLAYEO  RATE: 

$1.20  •  liM.  miniinym  4  lines  to  tiQure  od> 
vonct  payment  coynt  5  overaQe  words  os  o 
line. 

INDIVIDUAL  IMPLOYMENT  WANTED  undis- 
played  advertising  rote  is  one-holt  ot  obove 
rote,  poyoble  in  odvonce. 

PROPOSALS  $1.20  o  line  on  insertion. 


INFORMATION: 

BOX  NUMBERS  in  core  ot  ony  ot  our  New 
York,  Chicogo  or  Son  Froncisco  otticcs  count 
I  line  odditionol  in  yndispioyed  ods. 


DISPLAYED— RATE  PER  INCH 
The  odvertising  rote  is  $10  2S  per  inch  tor  oil 
advertising  oppeoring  on  other  fhon  o  con* 
troct  bosis.  Controct  rotes  quoted  on  request. 


DISCOUNT  ot  10%  it  full  poyment  is  mode 
in  odvonce  tor  tour  consecutive  insertions  ot 
undtsployed  ods  (not  including  proposols). 


AN  ADVERTISING  INCH  is  meosured  H  inch 
verticolly  on  one  column,  3  columns — 30  inches 
— to  o  poge. 


NEW  ADVERTISEMENTS  receivert  by  June  30th  will  appear  in  the  August  issue,  subject  to  limitation  of  space  available 


SERVICE  MANAGER 


Experienced  Serrico  Monoqer  to  head 
nationally  dutributed  radio  and  television 
line.  Must  be  able  to  supervise  national 
service  organisation.  Write  in  detail,  stat¬ 
ing  experience. 


REPRESENTATIVES  WANTED 


Manufacturer  ol  Electronic  Heating  Equip¬ 
ment  desires  representation  on  commission 
basis  in  several  open  territories.  Experi¬ 
ence  in  electronic  heating  desirable.  Write 
full  details. 

RW-9IS7.  triwtronip* 

8r,n  W  42n«l  St.,  NfW  ^ork  19.  S.  T. 


HKPfll:^  I  Hox  So  t:  A'ldrutn  to  ofH*  f  nuir^nt  yu 
SFW  \iiHh  ssu  H  ,?»•/  St.  nst 

oiu  S  Miikioon  An.  <tl> 

SIN  FHASCIStO:  6«  Punt  St. 


POSITIONS  VACANT 


PKf).MINKST  KI.KmiOMC  Manufu 


iMPLOYMBNT  SekVlCBS 


SALjNRIKD  positions  |:.5«*0-|35,000.  If  you 
sre  roti8HlT*rin«  a  nr*w  <«*nn»‘Ction  communl- 
cste  with  th**  unilemtKn*-*!.  We  offer  the  orix- 
Inal  personal  emphiyment  nervice  (S9  years 
recoxni/ed  standing  and  reputation).  The  pro¬ 
cedure.  „f  hlKhe^t  ethical  standards,  is  tndi- 
vtdualizeit  to  your  perstinal  reguTementa  and 
develops  overtureM  without  Inltiiitive  on  your 
part.  Y>-ur  identity  r.-vered  and  present  posi¬ 
tion  t'rot*cie*l  Send  only  name  an.i  aildress 
fur  det.iils  U  W  Itixliy  Inc..  27S  Dun  Hldg.. 
Buffalo  2.  N  Y. 


POSITIONS  WANTED 


Production  Foreman 


Wide  experience  In  msnufseturine  and  produetien 
ef  vacuum  tubes.  For  the  psst  isversl  years  en* 
fseed  In  msnufacture  of  cathode  ray  tubes.  Oeilro 
eonnoction  with  A-l  ortaniiatlon  enfsied  In 
manufacture  of  cathode  ray  tubes. 

rW-K!»g9.  Klertronlrs 
330  West  Street,  New  York  18.  N  Y. 


ELECTRONIC  ENGINEERS 
PHYSICISTS 

**A  Itodifig  Electronics  Cempony  lo  Les  An¬ 
geles,  Colifernio  offers  permonent  eoipley- 
ment  to  pertens  experienced  in  o^oced 
reseorch  ond  development.  Stott  qoollfico- 
tiens  fully.** 

P  0606  Blectrontce 
48  Poet  St..  San  Francteco  4.  CoMf. 


I 


GRADUATE  ELECTRICAL  ENGINEER 
OR  PHYSICIST 


Experienced  on  micro-wsvet  and  servo-meehanlem 
for  detifn  and  layout  of  eloctronic  clrcuite.  Write 

CHANCE  VOUGHT  AIRCRAFT 
DIVISION  UNITED  AIRCRAFT  CORP. 
BOX  S907  —  DALLAS,  TEXAS 


SCIENTISTS  AND  ENGINEERS 

Wantod  for  Intorottin#  and  prefessionaJly  ehallaat- 
Ino  resoarch  and  advanced  doveloement  la  tho 
field!  of  microwave!,  radar.  fyroMeae!.  lervemeah* 


DE.^^UJN  DHAFTSM.\>  to  pr-i-are  full  detail 
me«hanual  drswtnxs  from  i.)>outa  m\nlvlnK 
larK*'lv  iMUtal'Ie  itinti  utii*-nis.  Detail  w.ll  in¬ 
volve  el. •■•i  metal  8<M.-vv  tnaihiue  partn.  cant- 
Inps.  pia.stics,  radio  cutuponentn.  ele«’tric 
wiring;.  ei<*  Kxperietio**  w;ih  military  IFF. 
Dea.k-n  deniral-h*  LiMution  Siiutli**aHt  local 
are...  houninx  availahle  F  9:29.  Klectron-cs. 


anismi.  initrumentatlon.  computers  and  tensraJ 
elertronlei.  Belentifle  or  onplntorlnf  datress  ar  sat- 
teniivo  technical  exporienco  reeulred.  Salary  oem- 
monrurati  with  oxpertonco  and  ability.  Direst  In. 
euirles  te  Mer..  Enpinoofini  Fertonnel.  Bell  Air- 
craft  Corporation,  P.  0.  Box  I.  Bufftle  5.  N.  Y. 


POSITIONS  WANTiD 


TK.\‘  HINii  OH  H.-SHurch  j'lmiti.in  wantt-d,  ex-  | 
peru-nr.*  in  both  Induntrles  and  teai-hlnx.  ad-  | 
vanied  dexrt-e,  wolnly  publl.'Rh.'d.  I*NV-8535,  : 
t^l.'clroncj*. 


KUKt'TRoNli*  KN’r.INKKR  d»*n1re»  positlnn 
with  company  making  electronic  eMUipment. 
(‘onnider  development.  lal.oratory.  eervice  or 
I  n.ilen.  Ten  yrs  exprrienc**.  prefer  midwest. 

I  I'W  9127.  Electronics. 


I  <;RADr.\TK  F.DE-  TRICAL  Engineer.  23.  2 

yeain  e\perleiu*»  demgn  and  devel..pnient 
transformers,  control  panels  Interested  In  de¬ 
sign  and  •I*»v**lopment  of  servomechanisms  and 
electro  m>*chani<al  e<iu'pti)en‘  Graduate 
courst*  s'-rvo  nierhanlsms.  N.ivy  electron. c 
technician,  t’onscientiuus.  resourceful.  PW- 
9126.  Kbrlronlcs 


EXPERIENCED  KNDINEER.  advanced  degree, 
excellent  background  development  an<l  pro¬ 
duction  •*st»eriully  electr»tnl-tui*e  circuits, 
radio.  FM.  television,  PW-9U6.'.,  Klectronica. 


EXECUTIVES  |3.000  l2o.000  This  reliable 
service,  establ.shed  1927.  is  geared  to  needa 
of  high  grade  men  who  seek  a  ch.'inge  of  con¬ 
nection  unilt-r  conditions  as.surtng.  if  employed, 
full  protection  to  pres^-nt  pualtion.  Send  name 
and  .iddrt-ss  only  fur  details.  Feraoiial  consul¬ 
tation  invited.  Jira  Thayer  Jennings.  Dept.  K. 
241  Otange  St.,  New  Haven.  Conn. 


ENT.lNEKR-FHYSIi^lST.  Available  for  direct¬ 
ing  and  conducting  original  analysis,  re. 

,  search,  and  devel'>].ment  in  applied  electronics.  ■ 
I  Advanced  educational  t'ackground:  compre-  I 
I  henslvf  experien*  e  I*W-9n$.  Electronics.  I 


CDMMUNirATTON  KNCINEER.  first  phone 
license.  12  years  experience  short  wave,  tele¬ 
phone.  r.arrler  current  communication,  load 


phone,  r.arrler  current  communication,  load 
«  '.ntri*l,  and  telemetering  T,ast  6  years  to  pres¬ 
ent  in  Supervisory  position.  1*W-S962,  Klec- 


ELECTUICAL  ENGINEER  and  Biologist,  de¬ 
signer  of  AMA  accepte«l  e<iutpment.  seeks 
association  with  research  institution,  hospital 
or  manufacturer.  Seven  years  experience  In 
bloiogical.  chemical,  nuclear  and  electronic  in¬ 
strument  design,  power  generat  on  and  distri¬ 
bution.  Five  ypa»^8  director  of  medical  electrical 
equipment  corporation  It  S  .Maas.  Inst,  of 
Tech  1936.  Married  FW-8733.  Electronics. 


BSEE.  Its  (Math).  .MEMBER  HKN.  Age  26. 
single.  2  yrs.  ASC  technician.  I  yr  research, 
production  >iuality  control.  Desires  joh  in  med- 
um  s  ze  coto  ern.  Resume  on  reuuest.  PW-9007. 
Electronics 


TEr-HMCAL.  EXPORT  Sale*  Executive,  solid 
engineering  t>a<'kground :  broadcast,  commu¬ 
nications.  etc.  leading  compianies  Travelled, 
resilled  abroad,  knows  foreign  languages.  De- 
sires  ch.'inge.  position  more  responsibility  with 
rellalde  concern.  F^nergetic.  competent,  pleas¬ 
ant  personality,  will  relocate  If  proposition 


P\V-9173.  Electronics 


SERVOMErilANISMS  ENOTNEER  desires  po¬ 
sition  as  BUt»ervlsor  of  servo  systems 
development  lab  10  yrs  design  and  develop¬ 
ment  including  servo  control,  stabilization  and 
auto  pilots  P\V-gg90.  Electronics. 


Additional  Positions  Vacant  Ads  on  page  220 


S*t^CH€€nA 


Kknuix  Kadio  Divi.sion 
H.'iltimore,  Maryland 
manufacturer  of 

RADIO  AND  RADAR  EQUIPMENT 


SROJICT  ENGINEiRS 

Five  or  more  years  experience  in 
the  design  and  development,  for 
production,  of  major  conifionents 
in  radio  and  radar  erpiipment. 


ASSISTANT  PROJECT  ENGINEERS 

Two  or  more  years  experience  in 
the  development,  for  prtKluction, 
of  components  in  radio  and  radar 
equipment.  Capable  of  designing 
comp<inents  under  sui)ervLsion  of 
project  engineer. 


Well  equipped  lalsiratories  in 
modem  radio  plant  .  .  .  Kxcellent 


modem  radio  plant  .  .  .  Kxcellent 
opportunity  .  .  .  advancement  on 
individual  merit. 


Baltimorm  Ho,  Adoquat,  Housing 
Arrangements  will  be  made  to 
contact  personally  all  applicants 
who  submit  satisfactory  resumes. 
Send  resume  to  Mr.  .John  Siena: 


BENDIX  RADIO  DIVISION 


RENDIX  AVIATION  CORPORATION 
RoMmer*  4,  Maryland 


CONTRACT 


ENGINEERING— MANUFACTURING 

electronic  ond  electro-mechomcol  devices 

•  developed  to  meet  your  spocificotions 

•  manutoefured  per  somple  or  drowings 

TELETRONICS  LABORATORY,  Inc. 

Westbury,  L.  I.,  N.  Y.--Westbury  7-102S 


WANTED  PATENTABLE  IDEAS 
A  reliable  trontlormer  company  it  look¬ 
ing  lor  patentable  ideas  on  trantiormers 
to  manufacture. 


1122  W.  Cotolpa  Avenue 
Chicago  40,  Illinois 


Time  is  money.  Sovc  it  by  referring  to  our 
ACCUMULATIVE  INDEX  FOR 
ELECTRONICS  BIBLIOGRAPHY 


Writ#  for  dsscrtetlvs  btsrsturs 
TECHNICAL  INDEX  ftCRVICE 
Box  432  Arbury  Psrfc.  N!w  Jersey 
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SEARCHLIGHT  SECTION 


The  continued  expansion  of  the 

NATIONAL  UNION  RESEARCH  DIVISION 

has  created  many  fine  positiens  for  men  interested  in 

VACUUM  TUBE  RESEARCH 

Our  laboratories  are  devoted  entirely  to  research  and  development 
work  on  vacuum  tubes.  These  include  cathode  ray,  microwave,  re¬ 
ceiving,  radial  beam,  subminiatures,  and  various  special  tube  types. 
We  are  in  a  position  to  offer  an  interesting  job,  a  stable  future,  and 
ideal  working  conditions  to  men  who  are  qualified.  Men  with  vacuum 
tube  or  similar  experience  and  with  degrees  in  Physics  or  Engineering 
are  needed  at  the  present  time.  Recent  graduates  without  experience 
but  with  degrees  in  Physics  or  Electrical  Engineering,  as  well  as  tube 
or  circuit  technicians,  are  invited  to  apply. 

Before  you  decide  on  your  future  connection,  be  sure  to  look  into  the  opportunities 
Nationol  Union  has  to  offer. 

Send  Resume  To:  Divisional  Personnel  Manager, 

National  Union  Research  Division 
350  Scotland  Road,  Orange  N.  J. 


RESEARCH  OPPORTUNITIES 
AT  WESTINGHOUSE 
IN  TELEVISION 

Physicists  and  electronic  engineers  needed  for  an  extensive  proj¬ 
ect  at  the  Westinghouse  Research  Laboratories  in  Pittsburgh. 
Excc’!''nt  opportunities  for  specialists  in  electron-optical  devices, 
optics,  systems  and  circuits. 

For  application  write  Manager,  Technical  Employment 
Westinghouse  Electric  Corp.,  306  Fourth  Ave.,  Pittsburgh,  Pa. 


Positions  Open  For: 

PHYSICISTS 

SENIOR  ELECTRONIC  ENGINEERS 
ADVANCED  CIRCUIT  DEVELOPMENT  ENGINEERS 
SENIOR  MECHANICAL  ENGINEER 
VACUUM  TUBE  ENGINEERS 

Experienced  in  the  development  of  rodor,  servomechonisms,  computors 
ond  guided  missiles  to  fulfill  the  requirements  of  expanding  airborne 
projects — Experienced  Tube  ond  Circuit  Engineers  for  increased 
research  and  advanced  development  programs. 

Salary  commensurate  with  experience  and  ability — insurance  plan — 
paid  vacations — excellent  opportunity  for  suitably  qualified  personnel. 
Please  furnish  complete  resume  of  education,  experience  and  salary 
required  to: 

Industrial  Relations  &  Personnel  Department, 
CAPEHART-FARNSWORTH  CORPORATION 

FORT  WAYNE  1,  INDIANA 


RADAR.  COMMUNICATIONS 

AND 

SONAR  TECHNICIANS 

W-A-N-T-E-D 

For  Overseas  Assignments 

Technical  Qualifications: 

1.  At  least  3  years  practical  ex¬ 
perience  in  installation  and 
maintenance 

2.  Navy  veterans  ETM  1/c  or 
higher. 

3.  Army  veterons  TECH/SGT  or 
higher. 

Personal  Qualifications: 

1.  Age,  over  22 — must  pass  physi¬ 
cal  examination. 

2.  Ability  to  assume  responsibility. 

3.  Must  stand  thorough  character 
investigation. 

4.  Willing  to  go  overseas  for  1 
year. 

Base  poy.  Bonus,  Living  Allowonce,  Vacotion 
add-up  to  $7,000.00  per  year.  Permanent  con¬ 
nection  with  compony  possible. 

Apply  by  Writing  to 
A-1,  P.O.  Box  3414, 
Philadelphia  22,  Pa. 

Men  qualified  in  RADAR,  COMMUNICATIONS 
or  SONAR  give  complete  history  Interview 
will  be  arronged  for  successful  oppliconts. 


PROJECT 

ENGINEERS 

Real  opportunities  exist  for  Gradu¬ 
ate  Engineers  with  design  and 
development  experience  in  any  of 
the  following;  Servomechanisms, 
radar,  microwave  techniques,  mi¬ 
crowave  antenna  design,  com¬ 
munications  equipment,  electron 
optics,  pulse  transformers,  frac¬ 
tional  h.p.  motors. 

Send  complete  resume  to 
employment  office. 

SPERRY 

GYROSCOPE  CO. 

Division  of  the  Sperry  Corp. 
GREAT  NECK,  LONG  ISLAND 
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I  '  '•(T  11(1 

J  't  Cld£l  (01  «  f  i 
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:j*.  ie»*/,i  pN:>4if  to  ?  ;:3C 


BUY 


BUY 


SEARCHLIGHT  SECTION 


Wrifp  for  VOUr  T«knnrnm 


BATTERIES— Storofl*  4  Dry 

4.  ItnziMU  SV/llAU  11.89  M  ’A^Sl 

4.  NTO  BBII4U  6V/6AII  U  ■ 

WiilArd  S  Hai  _ $175 

B.  ltlir.4  2V/$7AH  ..$1.89  MMill 

C.  Willard  At/AUAII.  $5.99 

3.  Wiliard  bim  tfV/25All  R'B . 83.M 

3.  Willard  EK40  «V'4»AH  B’B .  %M 

t.  HUIE^  1IB.12  3i;VmlnS-H....88«;  12/$l8 

F.  liarKf»i3V/K2HP  'ATdata . 8  tor  $1 

G.  Krerradr  IhyLny  Mlnlmaz  BA43.  98. 
45.  mv  w/uaal  aln  SSs4\x« 

‘ATdate  . 984:1/91.89 

rSN  Hydrometer  Kit  A  Box .  I.M 

lU'ArM  iK’Rxpl  pl  .  594  :  2  pts...  98< 

WRHTON  Ktd  t’«U  unmtd  1.0194At(.|5.98 

BARGAINS— New  Dry  Bait’s 

SieCorps  SPECIfICATIONS 


)T  .59  S74 .  .3 

^CT.  .M  878  .  2  2 

17GT.  48  KM  409G.  12 

. 81  888 . 8 

. 88  442 .  8.4* 

.48  4«8  ...  .48* 

1.17  422  ,  .  .  i.r 

3C24  .44  423  8 

I  44  427'CF.25  1.4* 

<;T  .  .  .84  48*  .  .  K*- 

_  ..34  4.81  A  .  .  3.4« 

. .34  484  .!• 

. 34  488 . !► 

1  17  484 .  .3.3 

GT  .  1  SK  487  .  .48 

.a4  4888  .84 

1  .64  lAMI'HP  54.48 

,GT  ,  .4.8  1648  .8.48 

.48  1644  5.48 

.44  1618  6F6X  88 

.78  1614  .  .  1.84 

.34  1616  ...  1.86 

-.84  1614  ,  ,  28 

.8K  1424  .  4  48 

.46  1422  .  1.78 

..84  1428  . 84 

1.44  1424  .48 

.84  1424  28 

.48  148.8  1.14 

1.34  1441  RK4S  .78 

1.47  2484  .67 

.84  2481  .  .48 

.48  714.8  18 

.48  84128  .  I  44 

48  84138  .  .348 

1  44  8429  ...  3.44 


itJlGI  Selsyns  Buyl 
with  DATA  24V  orllOV 
60  eye  AC  Used  .  . 

Tested,  TWO  for  $1.49 

HEAVY  DUTY  MICA 

Oii'Isr  I'omDub  BT14  .012iiif/2.KiOi) . $4.99 

VIBRAPACKS 

IlirniA  $10.95 
I  ‘J  I  rK15THpkriUtACh«r  p  o  SCU 
1  i  sVt^  A  . .  8-35 

B.  iF  l2VlN'in.  mV/HJua  Out  3.49 

I'lUSAU  11-13  Viii24YIM'  $6.95 

^^^^"dynamotors 

efln/2t0vOut/100nia  <125malnt>  or  I2A24rlti/ 
ftOMt  Out  '.OniaM-:\V  HiKff  B'Mitf  Utcl  $3.49 
2«\lii  outpt  :*>\,'Oj"ma  CoDi  (54U/loi>malni I 

p/.i  Sri{2T4  0.hn1  I’^pd . $1.49 

12<>r24  111  2:'v  alinij.a  A12i«3a  1*51  Si. 95 
1»K  'MX  UKMUX  M(MA  NKW  fumplrte 
V  ile*  ‘r"na^  ttira  A  IWa.VKKf>rS('U.'.22  $9.95 


OutDoted  Tested — Otd  Pltnty  Lite! 

Sie<'  Volta  almBurS^aa  Earli 

BAM  -7i.-e.-4t  6540P,  o772  l34f 

WeetoQMtr 

H.835  11  4FII  34t 

HA.86  45. 22  1  630H  1.2! 

BAS?  li  BTyDty  Walky  Talky  24i 

HA3M  1031  WalkvTalky.  9I.4< 

HA44  90.  11  4OB60  •  ll.lt 

K.84e  90.  1 1  4GBW)  $1 

H.841  60.251.41  34x21x2*  84( 

HA5I  671  MtiilMax  84i 

BA79190.60.4  1  61x101X41  92.51 


3875GT.  . 

37 . 

.38 

34/44  ,  . . 
41 . 

43 

48S/\'TS2 


XTAL  DIODES 


No.  Each  2  for*  19  tot 

1N21  $1  99  $1  74  99.39 

IN21A  I  99  1  74  8  39 

1N21U  1.78  3.35  15  99 

1N22  1  59  2  74  14  99 

1N23  1.89  2  79  14.99 

1N238  1  89  2  74  14  99 

lN2:m  3  99  5  49  27  59 

1N26  3  99  8  49  27.59 

1N27  1.78  3  15  14  45 

1N35  2  74  5  34  25  48 

1N34  1  15  2  25  19  44 

1N4K]  I  28  2  44  II  59 

1N5I  a  1  29  2  44  11.59 

XTAl.  4)VFN  for  ANY  l■T-243DlUJ 
XT  A  L  oper  4-28V  ACUC  -  49# 

THERMISTORS,  VARISTORS 

D1670I9  Tol  limltr . ba.  $2.95 

0168391  TtMemCooip . Ea.  $S:S  $5 

l»iiw;9j  ThwinOomp . Ea.  $1 :  6'$5 

1)170396  HP  I*vrMaM . 90«:  3/$2.56 

It'  Bulb  TlmeDelay . 909:  S/$2.50 

rSN  CW20159  VartflorSSC . $2.95 

PRECISION  RESISTORS 

I I6t.. 9.8.000  ohms  .  394:  10/93.59 

1  *iiK«oy.80K  ohma . 40#:  10'$3.50 

\  tn  20  .Meentmui . 754;  10 '*6.50 

V»4'  P'erl.siitn  HtVolt  Reatiitora  .11.  1*. 

.Vt.  .99,  1.  1.5.  1.  8.  S.  TSmefolirn. 

’A'i-  $1:  10/$7.50 

IMea  MK4'|0.8'  Sfl^ac^T  JAN.  $1.98:  6  $»0 

.30MI-R  MV7K  20W  1.8KV _ $1.98:  6  $10 

.«Vbg/2.8W/40KV  .  $1.99:  9/$l9 

20M*ii  2iiKV/H^  BPRAGl^  .  $19.96 

w  o-ima  .Meter . $14.91 

NEW  RCA  TV  Components 

Part  Na.  Vaur  Can 

.s;m  IH'A  1011)1  Tote . $4.2t 

lll'A  2011)1  Yota  .  7.20 

lU  A  2021)2  Koc  foil .  «.I3 

m  A  ;..:il)l  inn  Trap .  2.79 

- :ni  lU'A  201T2  VX/mr .  2.90 

S.m  ni'A  lllTl  H  inilAHT .  4  9« 

U('\  lllTO  H OutAin’ . 7.15 

Ai-..  Ili-A  I'an.-loiIU.  55«:  lOllLV  Wa: 
2'i;Tt;.  514  52:  2.i2l)l.  54.21:  2“4T1  511.17: 
2MT:  50.71:  2I)4TH,  52.52  :  2UHT1.  $2.10: 
■.’I..T2  51  72:  I'lOTt.  51.53:  211T1  510  SI. 
Kit— CONVERSION  t.i  tio*  IIpWA  pan. 
201111.  201II-.  2"2I12.  2I1T5  .  5I5.M 

XTRA  SPECIAL— New  TV  Ports 

I  TAII  !):ll>i  II  lllka  Our  Ifmr  B’.M  9lla 
I  T!'  '»««2  villka  O.V  Xfmr  Harm  Slit  904 
Knnis  r.itl  Mam  FoiAi..  Klnaaropaa.  .53.79 

KUIK  HIV  i  n. Nr  .'.ODnimf/lOKT . 40« 

JKKKFIIS  l-n.l»r  SOOnimf  lOKV  754 

TAVINtJC  300  I.lini  TV  cabla  100  ft  51.99 

l.HMi  ft  9IS9A:  .5000  ft . 559.95 

HELLER  SPEED  Twinai  Tactrr  53  90 
,5lHio  H.'V  l)tv  Ktapira.  lloiad..  .  2.99 

BLOWERS — Cool  That  Tube 

4iH  FM  2Kva<*dn  . $3.49 

IOik'FM  TNacrtr .  5.95 

liHH  TM  ':h  ^aciP  .  $^45 

Xfmr  12t»r2HT  to  115«ar  1.98 

2M>1’FMA2'‘'n*^Tac  Xfmr  . 10  95 

TIM'KM  ll.'.T/400ry  UHN . 4  49 

lOorKM  li:^*a*vlc  HryDty . 7.98 

180CKM  USTaodo  llrjlnj . I0.M 

a 4  Year  F LASHER —lodl^peiut 
able  for  I’ar  or  B'  at.  Npod  Bulb 
Flanhea  BrilliaaiLT.  4  tra  She" 
Ufe  U«M  BaU. ..  $1.19:  5/94 

with  Hait  i . $1.98 

ANTENNA  UHF  12*  ' 
an  ATI /Aim  AT. 

AHKl  unable  eltliMi  p 
Ham  Hand  Tbd’d  I'oax  TVni  In'ltil 
SilvI'l  t'ont  w  wpf  Ha«k  flaoKt*  ft 
liardHare  ffir  MOHlLb  mtg  .S'KW 
49c:  3  $1.00:  }'L59  for  abo^e  294 
A\T  8M.;'»B  Sprlaf  SwlVld  Wh.p 

33*  1<  SI’IU'IAL .  984 

ANT  .8N30  Telewoople  3Vhip  13*ht9(t 
NFW  D  Seaa  pkg  ea$i.49;  3  $2  49 

ANT  im  n . St  68  ^  |w 

ANT  MStyto-'H.  l«ft .  2  49 

ANT  MS49Ut54.  Uft  .  3.69  ■ 

ANT  5IS49tor>8.  lAVkH  .  5.98  § 


83  .48  4e62  . 37  I 

8XV  1.98  eeei . 30 

84  674  .77  0904 . 37 

?a8n'VT7.  $.08  oees . 38 

211  VT4C.  .84  riA  ..  4.48 

^891  M  .  .  .  14  «4  r6A _  .  17.48 

784X1  .  14  48  t  41  1.48 

144111  ..848  <  kl(M»8  78 

144X1  148  <Kn77...  I.K8 

.'•78  KK75.1.48  <.|li»77  ..  I..87 

'»78 .  ?.•»•»  eys#  ..  7> 

'898  .  I  M4  ri.»»8  .,  .  14.48 

.'71H  ...  .88  6f;i7  ...  7.44 

'H48  . 74  Ft:»78  .  4  49 

%HH\ . 44  F(al44  .  14  48 

'4.'8  ....  8.48  Fr.l48...  11.48 

'  4<4R  .  1  R4  F<al«  4  44  44 

484X11  ...  24.8«  Gl  t(4  3.49 

444  G1  8.44/ 

HP7f«  .  I1.4«  14^1  1.48 

44K _ 8  4«  H>  I|8/|48  .84 

877  .  4  78  H\al8..  .48 

8/7<.IM  II  *>8  KI  427  ..  7.44 

8'0  4.44  ni8 . 48 

8'1  18*  PI7I  4.48 

884PI  U  48  Pf73'848  1.88 

8788  4*'8  14  /8  RFI  36/6J4  .48 
441 B  14  RK48  27  48 

7«1  8  3  48  RX2I8  4.48 

7«JA  79JR  .3.44  RYKK8  .  .88 

7«3\  ..  7  74  VR78  .48 

748  I  48  VH44  .74 

748  8  8471  1  48  VR4?  .23 

7«7R  8  48  VRI48  49 

7I«8'8#1I  .78  VRI89  .68 

7138  I  84  WF7I88  .?8 

7I8K  4.84  881  468  6  48 

7178  .44  881  8.81  I  48 

771  8  1.48  881  414  .  24  99 

727  8  287  8  4  48  88I4'28  8  48 

7i58R  14  48  '  H  T»  HFS 

Zlli  ,?  j;  3f  FI  7  74 

ilt'  *1  3FFI  3  44 

«!!.  ikl  48PI»  8  44 

'  7  WA  ^api  I  ms 

844  II  4H  \  ll 

848  4  84  y'k? 

444  1.84  4  44 

844  2  44  ^ 

,,p,  ... 

!!(  9  w  *1* 

JIa  (aa  '■”* 

418  ».48  I  4IPI  ^44 

814  1*2  4IP7  2  44 

‘“®'l2l>P7  14.48 

l.»G*»7  I2  8« 

171  P4  '8  44 

412  74.49 


A.  RCA  S-plnOlANT.  803etr..  . 90< 

B.  Johnnon  4  ptiiltaymi.  Mttsf*  . 494 

C.  J»»hn8..n  124  li  t,  304TJ  etc . 1  15 

0.  Jotuison  :  pJn.'iteatJte.  h2!*B.  2.'.4.  $1 

E.  SmallaStietl  IX'ODKt'Ala.  IHPleir  .  594 

F.  Mt8lSht>Ii  hillKITAL  t  ini'liMM’Ahklt .  694 

G.  5  ptn.8roitN  1  9'16MlanAMIa  1)  2'>4;  5  $1 

H.  Johnw>nI22  2--4.  a  tutwLtHk,  .'•l)21etr.  694 

I.  4  pruiutSTF;.8TITF:  J.  hnson.  K«ti.  .244: $1 

J.  5  prtHit(STK.8TiTb  Jotuinon.  9U7.  274:  4  $1 

K.  7-pr  STKAT  J-  hnM.n,  162*  ..  .294;  2  494 

L.  7  plnXATIO.NAL  t  lUTL  Steatite. 244:  5  $1 

M.  .MI.N  7  pm  .Mlral47  tM.^AStUftd  .  3l»4 

M.  MIN  :-ptn  Amph  7S  TIT  .  114;  10'984 

N.  A.81I*H  f.ni:>FI'.n4,'..8.:.S  ea  .164:  6  694 

O.  4  pin.8MriU9HSS4.vmt*tVram.«  .  .244:  8  $1 

P.  iMTAIa  K-pihAplatfSteatlte  f;mh.9C:  IJ  $1 

Q.  1M  T.8L  H  p,tiaVpla?fS»fatite  nn^h.l^4;  7  SI 

R.  l.nKTAIa  »  pitiM'N'k  plate  rtueh.114.  1>>  $1 

S.  KM  STHONMHkrt  fm.h.  ra  ...3'.4:  Id  S3 

T.  I/IKTAI.  Amph  4dSSL  Stt-atltc  .  244:  '  SI 

U.  ol'TAla  .8iiiph  >S8iiu.aHkJte.  H4;  2^  Sl.49 

X.  u.  n  ptn78sn  93iAtiipti .  i.'.4.  :  Si 

V.  UtTAL  Ainph4‘.*»S?<Nteatlte...l'r4:  12  $1.49 

W.  HIV  SaretvlplnAmph:'A4  304:  4  SI  15 

V.  MAON  AL  49Ssnla  oerainic  _ Mv  :  2  984 

BANTAM  Jr  T'  MI  .Viupht-rml . 74 

StX  KIT  Full  872  211. .  .  494 

S4K  KKT  t'eramir  4  pr.mxSthIM  niiiJullNSus 

122  244  r«>r  S0"8.  (Y.J.  .’■,<'22.  .  984 

MAOIC  K8K  ASaSV  Ampht-nol .  594 


TRANSFORMERS — 11SV  60  eye  Input 

IddOVtT  2'Miiua.  dV  '.A.  OV  6A,  Fully  Furl 

.  . e  . S6.95 

ViT  :iA.  T 
jal  SN  ..  51.98 

.  2\ti3V/lA.  'V' 

.  S2.98 

'*  2  lA  ....  13.29 
t  H  Snl  ..  SI. 29 
a  ti  12  24-11.'.V|m' 

.  52.39 

iimai  4'Ml  .  51.49 
►rsilHVins  56.95 
IK  livin'  51.29 
llViris  ..  3.98 
Ml  llVm>, . .  4.50 

.  7.95 

. 17.95 

it'd  . $19.95 

i>  4  Ml .  4.95 

Id  J.ir .  5.98 

.  6.95 

. 12.95 

-  . 8  I.J9 

4'..1  HV  rSN  .  ..  169 
d  H\in-i  $1  49;  2  (nr  ..  2.79 


879B 

8'j 


Xuntfar  *Rult>a 
/•X472*  $288 

IMGMKMiF:  .4  48 
ie9(.9N*  2  88 

/88H8I*  7  8* 

Aviation  I  itea 
<;i248 
I2VGR 
12  for  $!.•• 
Sealed  Ream 
I  482  >  281)88  I  48 
.  .  J  4849  4  94'''  3.Se 
C’R  Tube)  Gtd  Only  Via  R'Ek9 

BASIC  PHOTOFLASH  KIT 

•  •..riipif-  Far  Supplv  Fail',  Ua'a, 
I.,ll  l  aVlJ  rt  y.,‘  I  t  a  S29.95 

FLASH  C0NDENSERS->FILM 
Id-.  U  f  $12.50 

K.riifd  'i'l'dt*.  2'"-*..'.  INT  6.49 

TAB  ’’Sunflosh”  Speciol 

NON  .  DARKENING.  UNIFORM 
LITE  OUTPUT.  Idd  to  3(H1  8Vatt- 
<.•  Inpu^  SlhM’K  MT!>.  Idd.iKm  or 
MuKK  FLASIIKS.  4  I'KuNU  BASK 
interrbaniteahle  58U4X  w/l)ATAA 
t;KT  SPKriAh .  ...$10.98 


6.84  I  28 

6A6  1.A2 

681)7/1883  .84 


4|..<1  r.sN  f'd  AUe* 
2HMIV  iMtiu  STANi’uK  r« 
3dddV  It'riia  \VK  4  hiTJaii.-. 


PJ23 


LAMPS,  PILOT  LIGHTS 

Maxda  PL**  Neon  llulha 
7**Hot  !•  .89  Nb2Otv|90  3.8N 

4**liox  10  .80  \Ft6  881  28 

8**ll<)il0  .69  NF4.8  ,88  .24 

5**Hot  19  .80  NF.8I  NF29  97 

.4**bai-h  07  ibo  for  8.00 

>6T4**Ea  1.8  Hull  a  Fve  PI  *• 

19  for  1.^8  |»i  \|  r:o  w  Sb 

••W  29V**  .28  ll88t>ulh  2/88# 
11.4  28V**  .19  88arehaC7** 

;23/3V**  .19  7W  129V  .90 

Sylvania  S6**  XelSIldc  Lamp# 
>8V  129V  .IS  6.  12.  24.  48. 
ytvE|a9i-wo|  K*x’  Farh  18^ 


FILTER  CHOKES 

I.”! 'Hi 'lADip  42.»hni  ■  ITKVlns 
l.''>-2VH\/15dma  Samcuix  I'a-ied... 
12ny,.:.Hima  3Hv  4dnia 

IMIy  4>-«'i,.i  nr  2"Bv  .^iHima  12KVI 
MIy  l.'.dtiia  N.  wl  Ti’  KreketlHkiteT  I 
5dBv  I2.*.ma  t'>d  51.95:  xlB  Itxic 
12H>  2781158  . . .  .53.29:  I  '.H)  Minul 
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BRAND  NEW 
GUARANTEED 


INVERTERS 

Winchorger  Corp.  Dynomotor  Unit.  PE- 
lOl  C.  Input  IJ,  VD.C.  or  26  V.D.C. 
AT.  12.6  or  6  3  Amps.  Output  400 
V  D  C.  AT.  .135  Amps.,  800  V  D  C. 
AT  02  Amps  ,  9  V  A.C  80  Cycle  ot 
1.12  Amps.  Price  $10.00  each  net 


153F,  Hot  tier 
Cabot.  Input, 

24  volts  D.  C. 

Output  115 
volts,  400  cycle 
3  phase,  750 
V.  K  and  26 
volts  400  cycle,  1  phase,  250  V.  A., 
Voltage  and  frequency  regulated  also 
built  in  radio  filter. 

Price  $1 1 5.00  each  net. 

149H,  Holtzer  Cabot.  Input  28  volts  at 
44  amps.  Output  26  volts  at  250  V.  A 
400  cycle  and  115  volts  at  500  V.  A. 
400  cycle.  Price  $39.00  each  net. 

149F,  Holtzer  Cabot.  Input  28  volts  at 
36  omps.  Output  26  volts  at  250  V.  A. 
400  cycle  and  115  volts  at  500  V.  A. 
400  cycle.  Price  $35.00  each  net. 

12117,  Pioneer.  Input  12  volts  D.  C. 
Output  26  volts,  400  cycles,  6  V.  A. 

Price  $22.50  each  net. 

12117-2,  Pioneer.  Input  24  volts  D.  C. 
Output  26  volts,  400  cycle,  6  V.  A. 

Price  $20.00  each  net. 

5D21NJ3A  General  Electric.  Input  24  volts 
0.  C.  Output  115  volts  400  cycle  ot 
485  V.  A.  Price  $12.00  each  net. 


WESTON  FREQUENCY 
METER 

Model  637,  350-450  cycle,  115  volts. 

Price  $10.00  each  net. 

WESTON  VOLTMETER 

Model  833,  0  to  130  volts.  400  cycle. 

Price  $4.00  each  net. 


VIBRATOR 

Rauland  Corp.  v  i  b  r  o  t  o  r  non  synchros 
type  Stock  No  3H6694  11;  6.  12  or 
24  volt  DC  input,  frequency  200  cycle. 

Price  $3.25  eo.  net 

ALL  PRICES.  FOB 
FLUSHING.  N  Y 


PIONEER  AUTOSYNS 

AY1,  26  volts,  400  cycle. 

Price  $5.50  each  net. 
Ay  14D,  26  volts,  400  cycle,  new  with 
calibration  curve. 

Price  $15.00  each  net. 
AY20,  26  volts,  400  cycle. 

Price  $7.50  each  net. 

AY31,  26  volts,  400 
cycle.  Shaft  extends 
from  both 

Price  $10.00  each  net. 

AY38,  26  volts,  400  cycle.  Shoft  extends 
from  both  ends. 

Price  $10.00  each  net. 

PIONEER  PRECISION 
AUTOSYNS 

new 

with  calibration  ^ 


RATE  GENERATORS 


PRICE— WRITE  OR  CALL  FOR 
SPECIAL  QUANTITY  PRICES 
AY13ID,  new  with  calibration  curve. 

Price  $35.00  each  net. 
AY130D  new  Price  $3.50  ea.  net. 

PIONEER  TORQUE  UNITS 

Type  12602-1-A. 

Price  $30.00 

net. 

Type  12604-3-A. 

Price  $30.00  each  net. 

Type  12606-1 -A 

Price  $40.00  each  net. 

Type  12627-1  A. 

Price  $80.00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Assembly 
Saturable  Reactor  type  output  trans¬ 
former.  Designed  to  supply  one  phase 
of  400  cycle  servo  motor. 

Price  $8.50  each  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1 -A,  5  tube  amplifier,  Mag- 
nesyn  input,  115  volts,  400  cycle. 

Price  $17.50  each  net  with  tubes. 

’  Type  12077-1 -A,  single  tube  Amplifier, 
,  Autosyn  input,  115  volts,  400  cycle. 

Price  $49.50  each  net  with  tube. 

BLOWER  ASSEMBLY 

MX-215/APG 

John  Oster,  8  volt  D.  C.  7000  R.  P.  M. 

1/100HP.  Price  $2.90  each  net. 
Westinghouse  Type,  FL  Blower,  115 
t  volts,  400  cycle,  67000  R.  P.  M.,  Air- 

(  flow  17  C  F.  M  Price  $4.50  ea.  net. 


PM2,  Electric  Indicator  Compony,  .0175 
V.  per  R.  P.  M.  Price  $8.25  ea.  net. 

F16,  Electric  Indicator  Company,  two- 
phase,  22  V.  per  phase  at  1800  R.  P.  M. 

Price  $12.00  each  net. 

J36A,  Eastern  Air  Devices,  .02  V.  per 
R.  P.  M.  Price  $9.00  each  net. 

8-68  Electric  Indicator  Co.,  Rotation  In- 
dictator,  110  volts,  60  cycle,  I  phase. 

Price  $14.00  each  net. 

Weston  Tachometer  Generator  (aircraft 
type)  model  752-J4  single  phase  A.C. 
output.  Price  $17.50  ea.  net 

SINE-COSINE  GENERATORS 

(Resolvers) 

FPE  43-1,  Diehl,  115  volts,  400  cycle. 

Price  $20.00  each  net. 

FJE  43  9,  Diehl,  115  volts,  400  cycle. 

Price  $20.00  each  net. 


SYNCHROS 

If  Special  Repeater, 

115  volts,  400 
cycle.  Will  operate 
on  60  cycle  at  re¬ 
duced  voltage. 

Price  $15.00  each  net. 

7G  Generator,  115  volts,  60  cycle. 

Price  $30.00  each  net. 

60G  Differential  Generator,  90-90  volts, 
60  cycle.  Price  $15.00  each  net. 

2J1M1  Control  Transformer  105/63  Volts, 
60  cycle.  Price  $20.00  each  net. 

2J1G1  Control  Transformer,  57.5/57  5 
volts,  400  cycle.  Price  $1 .90  ea.  net. 

2JIH1  Selsyn  Differentiol  G  e  n  e  r  o  t  o  i, 
57.5/57  5  volts,  400  cycle. 

Price  $3.25  each  net 

2J5S1  Selsyn  Differential  Generator,  105- 
105  volts,  60  cycle 

Price  $15.50  each  net. 

W  E  KS  5950-L2,  Size  5  Generator,  115 
volts,  400  cycle.  Price  $3.50  ea.  net. 

5G  Special,  Generator  115/90  volts,  400 
cycle.  Price  $1 5.50  each  net 

5SF  Repeater,  115/90  volts,  400  cycle 

Price  $19.00  each  net. 

2J1FI  Selsyn  Generator,  115  volts,  400 
cycle.  Price  $3.50  each  net. 

1CT  Control  Transformer,  90/55  volts, 
60  cycle 

Price  $25.00  ea.  net 


W^Ue.  ^  complete 


Western  Union  Address:  WUX  Flushing,  N.  Y 


147-57  41st  AVENUE  FLUSHING.  N.  Y. 
Telephone  INdependence  3-1919 


SEARCHLIGHT  SECTION 


BRAND  NEW 
GUARANTEED 


A.C.  MOTORS  ; 

5071930,  Deko,  IIS  «olti,  60  cycle,  7000  1 

R.  p.  M.  ; 

Price  $4.50  each  net.  < 
36938-2,  Hoydon  Tim-  < 

ing  Motor,  110  Volts,  * 

60  Cycle,  2  2  Watts,  | 

R  P  M.  < 

Price  $3.00  each  net. 

Haydon  Timing  Motor — 110  V.  60  cycle 
3.2  Watts,  4  R.  P.  M.,  with  broke. 

Price  $4.00  each  net. 
4S629R  Haydon  Timing  Motor,  110  volts, 
60  cycle,  2.2  watts,  1/240  R.  P.  M. 

Price  $3.15  each  net. 
36938-3,  Haydon  Timing  Motor,  1 1 0  volts, 
60  cycle,  2  2.  Wotts,  1  1/5  R.  P.  M. 

Price  $3.1 5  ea.  net 
Eastern  Air  Devices  Type  J33  Synchronous 
Motor  IIS  V.,  400  cycle,  3  phase, 
8,000  R.  P.  M.  Price  $8.50  each  net. 
Telechron  Synchronous  Motor,  Type  83, 
IIS  velts,  60  cycle,  2  R.  P.  M.,  4  wottv 
Price  $5.00  eoch  net. 

SERVO  MOTORS 

CK1,  Pioneer,  2  phose,  400  cycle. 

Price  $10.00  each  net. 
CK2,  Pioneer,  2  phase,  400  cycle. 

Price  $4.50  each  net. 
FPE-25-11,  Diehl,  Low-Inertia,  75  to 
IIS  V.,  60  cycle,  2  phase. 

Price  $16.00  each  net. 
FPE  49  7  Diehl,  Low-lnertio,  115  volts, 
60  cycle,  2  phose,  3  0  amps.,  10  watts 
output  Price  $34.50  ea.  net 

FP-2S-2,  Diehl,  Low-lnertio,  20  volts,  60 
cycle,  2  phase.  Price  $9.00  each  net. 
FP-2S-3,  Diehl,  Low- Inertia,  20  volts,  60 
cycle,  2  phase.  Price  $9.00  each  net. 
CK2,  Pioneer,  2  phose,  400  cycle,  with 
40:1  reduction  gear. 

Price  $6.70  ea.  net 
MINNEAPOLIS  HONEYWELL  TYPE 
B  Part  No.  G303AY,  115  volts,  400  cycle, 
2  phase,  built-in  gear  reduction,  50  in 
lbs  torque  Price  $7.50  each  net. 

REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  ANS730-2  Indicator  ond 
AN5730-3  Tronsmitter  26  volts,  400 
cycle 

Price  $40.00  per  set  new  seoled  bones 


Kollsmon  Remote  Indicating  Compass  Set 
Transmitter  port  No.  679-01,  indicator 
port  No  680k-03,  26  volts,  400  cycle. 

Price  $12.50  ea.  net 


Schwein  Free  &  Rote 
Gyro  type  45600  Con¬ 
sists  ot  two  28  volt 
D.  C.  constant  speed 
gyros  Sixe  8"  >  4.25" 
n  4  25". 


tor  Motor,  Opera 
D  C.  Mokes  one 

General  Electric  1 
volts  DC,  0  65  oi 

H  PVV  145  P.  M  S 

reversible. 

nsTrSSM 


Price  $10.00  each  net. 


Schwein  Free  &  Rate 
Gyro,  type  46800. 

Some  os  above  ex¬ 
cept  later  design. 

Price  $11.00 

each  net. 

Sperry  AS  Direction¬ 
al  Gyro  Port  No. 

656029,  115  volts.  400  cycle.  3  phase.  < 
Price  $17.50  each  net.  { 

Sperry  AS  Verticol  Gyro.  Part  No.  644841,  t 
115  volts.  400  cycle,  3  phase.  , 

Price  $20.00  each  net.  < 

Sperry  A5  Amplifier  Rack  Part  No.  644890.  J 
Contains  Weston  Frequency  Meter.  350 
to  450  cycle  and  400  cycle,  0  to  130 
voltmeter.  Price  $10.00  each  net. 

Sperry  AS  Control  Unit  Port  No.  644836. 

Price  $7.50  each  net. 

Sperry  AS  Azimuth  Follow-Up  Amplifier 
Part  No.  656030  With  tube. 

Price  $5.50  each  net. 

Pioneer  Type  12800-1-D  Gyro  Servo  Unit. 
US  volts,  400  cycle,  3  phase. 

Price  $8.00  each  net. 

Norden  Type  M7  Vertical  Gyro.  26  volts 
D.  C.  Price  $19.00  each  net. 

Norden  Type  M7  Servo  Motor  26  volts 
D.  C.  Price  $20.00  each  net. 

Allen  Calculator,  Type  Cl.  Bank  and 
Turn  Indicator,  Port  No.  21500,  28 
Volts,  D  C.  Contains  28V.  D  C.  constant 
speed  gyro  Price  $10.00  ea.  net 

D.C.  MOTORS 

Joeger  WaKh  Co.  Type  44-K-2  Contac¬ 
tor  Motor,  Operates  on  3  to  4.5  volts 
D  C.  Mokes  one  contoct  per  second. 

Price  $2.00  ea.  net 

General  Electric  Type  SBA10AJ52C,  27 
volts  D  C.,  065  amps.,  14  ox.  in  torque, 
145  R.  P.  M.  Shunt  Wound,  4  lead 
reversible.  Price  $4.70  eo.  net 


D.C.  MOTORS 


5069625,  Delco  Constont  Speed,  27  volts, 
120  R.  P.  M.  Built-in  reduction  gears 
and  governor.  Price  $3.90  each  net. 

A-7IS5,  Delco  Constant  Speed  Shunt  Mo¬ 
tor,  27  volts,  2.4  amps.,  3600  R.  P.  M., 
1/30  H.  P.  Built-in  governor. 

Price  $6.25  each  net. 

C-28P-1A,  John  Oster  Shunt  Motor,  27 
volts,  0  7  amps  ,  7000  R.  P.  M.,  1/100 
H  P.  Price  $3.75  each  net. 

D.C.  ALNICO  FIELD  MOTORS 

5069456,  Delco,  27  5  V ,  10,000  RPM. 

Price  $4.70  each  net. 

5069600,  Delco,  27  V.,  250  R.  P.  M. 

Price  $4.70  each  net. 

5069466,  Deice,  27 
V.,  10,000  R.  P.  M. 

Price  $3  00 

5069370,  Delco,  27  V.,  10,000  R.  P.  M. 

Price  $4.70  each  net. 

S.  S.  FD6  16,  Diehl,  27  V ,  10,000  R.  P.  M. 

Price  $3.75  each  net. 

S.  S  FD6  18,  Diehl,  27  V ,  10,000  R.  P.  M. 

Price  $3.75  each  net. 

S.  S.  FD  6  21,  Diehl,  27  V.,  10,000  R.  P.  M. 

Price  $3.75 

Sompsel  Time  Control  Inc.  Alnico  Field 
Motor,  27  Volts  DC.  Overall  length 
3-5/16"  by  13/8".  Shaft  5 '8"  long 
by  3  16",  10,000  RPM. 

Price  $4.50  each  net. 

GENERAL  ELECTRIC  D.C. 


^  complete  luldetfA 


U.  $.  Export  Licenw-2140 


Telephone  INdependence  3-1913 


^  SELSYNS 

STJ9-PDN  Tronsmitter, 
24  volts. 

Price  $3.75  each  net. 

8DJI1-PCY  Indicator,  24  volH.  Dial 
marked  — 10*  to  +65*. 

Price  $4.50  each  net 
8DJ11-PCY  Indicotor,  24  volts.  Dial 
marked  0  to  360*. 

Price  $7.50  each  net. 

AMPLIFIER 

Pioneer  Gyro  Flux  Gate  Amplifier,  Type 
12076-1 -A 

Price  $17.50  ea.  net,  with  tubes 

COMPLETE  LINE  OF 
AIRCRAFT  THERMOCOUPLES 
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CIISI.E  ADDRESS:  COMSU^O 

_  131  LIBERTY  ST.dctxE 
■  T«EW"YORK  7,  M.Y. 

.  1  C.*.C«“*0*lfY  MCK  CIMRAMTEE,  4  3  HW.OMfR  . 


9  SEARCHLIGHT  SECTION 


PULSE  EQUIPMENT 

PULSE  TRANSFORMERS 

•2745  $1950 

...2744.A.  n  5  KV  lUfh  VoltAire.  3  2  KV  l>'w 
:«g(>  (g  200  KW  oper.  (270  KW  mAX.)  1  mlrn- 

or  H  micrtmee.  0  600  1*1*8 . $39  50 

SOI66I73  Hl-VoJt  Input  tma^formfr.  W.K  Ini* 
Rite**  TAtio  50  obiiis  to  900  ohms.  Froq.  rADgr:  10 
Lo  2  me.  2  lectloiui  pafaIWI  coon^ed.  pottnl  In 

. $36.00 

K8  9000  Input  trAnsformer.  Wlnd;ng  rAtIo  tH‘ 

—  - - 1  •  — *  «  A  ..  ; 

.  - -  .  ..  ....  Frofiufocy  rAOge:  S80- 

PfrmAlloT  core . $6.00 

Imp:  50 


J.A.N.  APPROVED 

UG  TYPE  CONNECTORS 

Deduct  10%  from  prices  shown  on 
orders  of  100  or  more  per  type 

AN  #  Price  OA.  AN  #.  Price  eo 

na-9T’  $1.18  ro-imi...  i.sr 

rO-lO/tT .  1.95  rO-115'T’...  149 

rO-llA’ .  1.82  rW.123/lT.  ,  .56 

r0.12/r .  1.18  170-131AJ..  7.50 

r0.13/T* .  195  lio-uoat....  2  81 

rO-14/T’ .  1.82  rO-1.54AT..  ,  4.69 

t’O.15^^ .  1.18  rw-l-wo;..  .58 

ro.16  T’ .  1.95  rr,-15.5'r...  .  4.69 

rO-lTlT .  1.A2  l’O.I5«r.,..  5.31 

T’O-IST’ _  1.2S  rn-I.$7'TI  ...  5.31 

rO-lS5  'T!  1.31  fO-lfWl  TT _  2.38 

ro-i8B'n  195  ro-’r,n\'U..  1.94 

rO-19X*.  .  1.57  T’0-i67X’  ..  3.75 

1’0-19\/17.  .  .  1.72  r0.187A'U..  5.SI 

rO-19BTT...  1.82  1*0-17317 . 38 

ro.2o  r.  ...  1.44  ro-i7iiT...  2«.t8 

rO-20\/r.  .  1.97  1*0-17.517 . 19 

rO-»f>Bl*..  1.74  1*0-178  TT . |9 

1*0-21/1*.  .  .  1.25  VO-lSRl^ _  1.18 

i:0-21.AlJ.  1.31  MX-19.517...  .94 

ro-21/BU.  .  1..34  rf;-i97U  ...  4.25 

1TO-22.it _  1.35  1*0-201 /IT _  2  89 

rO-22A/tT..,  1.72  rO-20217....  8.44 

rO-22!VT7  ...  1.48  rO-20.3/r . 74 

rO-231T .  1,25  rO-204.17..  .  2  81 

rO-23A/X7.  1.57  rO-204A/T7  .  2.81 

1*0-23B17..  1.42  rO-2081J..  1.28 

rO-27\  IT  ..  3  44  rO-20717  ...  22.59 

^0-28l^..  .  2.93  rO-20mT _  22.99 

I-0-291T .  1.53  1*0-21217....  5.43 

rO-20AlT  ..  I  4»^  1*0-2131T....  5.43 

1*0-3017...  2  19  l*0-21.51T....  4.19 

1*0-32  1* .  25  89  lTO-21817....  19.87 

rO-X31* .  25.89  rO-217/lT....  3.88 

1*0.34.1T  ,  .  21.88  rO-2lRlT....  8.13 

I’0-3.SA  U.  .  .  29  88  rO-2221\...  43  75 

1*0-38  1* .  29.98  rO-23l/l\...  2.59 

rO-371T  .  28.09  rf'»-23.5,lT,..  .  39  43 

rO-37AlT  29  99  rf'»-238/TT. .  .  .  14  49 

1’0-.571T .  2.81  T7(;-2391* . 44 

rO-581T . 81  rO-24llT....  2  75 

rO-.5017 _  8.44  1*0-2421T.. .  .  3.13 

ITfKV>5/U ...  2.12  VO-2431T....  3.44 

1*0-80  r  .  2.38  rO-244.1T  ...  3.13 

rO-80A  lT  ..  1.63  rf'»-24.51T...  .  1.54 

rO-81/t*  2.54  l’O-248/r....  1.85 

1*0-81*1*  2.25  rO-2521’.  ..  5.43 

1*0-82  17  35.89  rO-254/lT  .  ,  2.2* 

l*0-«:3  T*  1.88  rO-2.'>4AlT  .  2.81 

rO.H.5'1*  2.94  I'r,-2.VilT..  .  2.31 

T*0-K81’  2.14  170-2.58  IT...  .  13.75 

rr,-R71’S  1.75  1*0-2.57,17....  13.75 

rO-K*il*  146  ri.-2.5« _  1.22 

ro-nq  r  I  19  ri.-250 . 79 

r<;-w  r  .  .  1.31  i*i.-2.5«a  ...  .74 

r  1..54  ro-250i7....  5.13 

rr..fti\r  1.31  ro-280/u...  1.24 

r(;-92i*  ...  1.38  ro-28iiT....  1.19 

rrr-o2  3iT  1.59 


oil 

w.E. . . . . . . 

twACQ  temiDAls  3  5  And  1-2  is  1.1:1, 
termloAls  6-7  And  1-2  ti  2:1.  ^  " 

520  c  pr..  r.-r:7.i”.-.T  .or.  . 

G.E.  *K273I  Itcpeiitlon  TtA‘e;  63:.  PI'S.  1*11.  _  ^ 

Ohms.  Htc.  Imp:  450  Ohm»  1‘ulse  Width:  1  Micro 
sec.  Prl  Input:  9.5  KV  I’K.  Sec.  Output;  28  KV 
PK.  PcAk  Output :  800  KW.  R  flar  2  75  Amp.  $84.50 
W.E.  #DI6927l  III  Volt  Input  pulse  TrAnsformcr  $27.50 
6.E.  K2450A.  Will  receive  13KV.  4  m.rro-second  pulse 
on  prl.,  scctmdAry  delivers  14KV.  PcAk  power  out 

lOOKW  OK .  $4.50 

G.E.  rK2748A.  Pulse  Input,  line  to  mAgnetron.$36.00 
4r»280  Utah  I*uLse  or  Rlocklng  OscillaUtr  XFMR  Freu. 
limits  790-810  ct*3  windings  turns  ratio  1:1:1  1)1 

mentions  1  13/16  x  m*  19/32 . $1.50 

G.E  9318  Pulse  Tr*ns.  1:1:1 . $1.50 

Raytheon  VX  8803  3  i  82  Turns  T  V.  1000  RNS.  $4.95 

UX.7350  . $5.95 

PULSE  NETWORKS 

I5A  1  408-5(1:  15  KV.  "A”  C'KT  I  mlcrosec..  400 

Pl*a,  .50  ohm>*  Imp.  . $42.50 

G.E.  »6E  3.8.2000-50P2T.  8KV.  ••E"  circuit.  3  ne-  rlons. 

5  microseennd.  2800  PPS.  .50  ohms  impedance  $6  50 
G.E.  #3E  (3  84-810:  8  2.24-405)  50P4T:  3KV.  •  K 
(  KT  Dual  I’nlt:  Unit  1.  3  Sectlim'*  .84  Mlcr  •<<«' 
810  PPS.  50  ohms  Imp  :  rn!t  2.  8  Sectl<>n.s.  2  24  ml-To 

sec.  405  PI*S.  50  ohms  Imp .  $6.50 

7.5E3-I-200-67P.  7.5  KV.  '  E"  Circuit.  1  microsec.  2'**' 

PPa.  87  ohms  Impedance,  S  section-s . $7.50 

7.5E4.I6.60.67P.  7  5  KV.  “•K"  circuit.  4  sections.  Ifi 

Tnl.TOH4‘r  on  PI*S,  67  ohms  Impedan'e . $15.00 

7.5E3.3.200-6PT  7  5  KV.  "E'*  c.rcuit.  3  nil.-ros.-,« 

200  P1*S.  67  ohms  Imp..  3  sections . $12.50 

DELAY  LINES 

0-166184:  .5  nilcrose*-.  up  to  2"O0  I'PS.  1^00  ohm 

term  ...  . $4  00 

0-170499.  2*1  •0  :.*.  micros^,'  v  KV  50  ohms 

Imp  $16.50 

0  165997:  1'4  t.  :«>c  .  $7.50 


SHOCK  MOUNTS 

n  Lord  fl  1  1/4x1  1/4x3/811  I9e 

n  Lord  #4  1  IMil  1/4x3/811  16g 

n  Lord  #5  1  1/4x1  1/4X3/8H  19^ 

B  Lord  #15  1  3/4x1  3MX5/8II  15# 

R  Lord  #12  1  3Mxl  3  4x9/1811  15# 

B  Lord  #35  2  1/4x1*  l/4xrH  IN# 

G  r.  S.  #5159-0  2  3/8x2  3/8x1  1/811  55# 

P  Lord  #4  1  23/32x1  23  32x1*11  35# 

O  Lord  #1  1  11/18x1  11/18x3  4*11  14# 

C.  I.ord  #19  2  3/8x2  3/8x1  1/1811  25# 

r  Lord  #8  2  3/8x2  3  8x1  1  1811  29# 

If  I.ord  #35  3x3x1  I/2H  45# 

H  Lord  #26  3x3x1  5/81!  39# 

H  Lord  #25  3x3x1  6  Nil  45# 

H  Heorlte  #55  3x3x1  5 '811  49# 

If  Lord  #15  3x3x1  l/2ff  35# 

II  Lord  #45  3x3x1  1/211  49# 

A  Barry  #O20:'9  .3x3x1  1  211  55# 

A  Barry  #02049  3x3x1  1  211  55# 

A  Barry  #O2990H  3*x3*xl  1/211  55# 

Shaft  8  l/8*I..x3/h*  Dia  Thread  both  side*  with  nuta. 

waaher.  and  two  woven  leads . ea  35# 

WRITE  FOR  TYPES  NEEDED 

30'  U.  S.  ARMY  SIGNAL  CORPS 
RADIO  MASTS 

Complete  set  for  the  c’-rctlon  of  a  full  flat  top  antenna. 
<>f  rugged  phniold  coh'tructlon  teleninplng  Into  3  ten- 
f(HU  sections  for  easy  st.  «age  arid  tran^po^tatlon,  Pup- 
pllwl  cnmplrte;  2  c«.mpii'te  niastH.  hardware,  shipping 
crate.  Shipping  «f  approx.  300  Ihs.  Hlg  Corp^ 
72A2V9.223  A.  New . $35.00  par  aet  of  2 

400  CYCLB  TRANSPOkMBRS 

352-7273:  l*rl:  115  *  400  cy.  8«r:  6.3  t.  8.5  amp:  6.8  t. 
.06  amp;  6.3  ?.  .9  amp:  5  t.  6  amp;  700  vot  ,  .  . 

2-5r4  s.  For  APS- 15.  TlOl . . $4.76 

352-7176:  Prl:  115?.  400  ey.  See:  6.8  w.  80  6  8  t. 

an.p;  6.3  t.  .5  amp;  320  t  (2-63C5'a».  E-t  .\PS-16 

T2"2  . . 86.25 

352-7278:  Prl:  115  f.  40D  cy.  R«;  88  v,  1.7'  amp. 

S. ’-.mi  V  (2X2).  For  APS-15.  T2-  .  (Ano.:-  sii 

«FI*7»  .  .  . $5R5 

352-7070:  I*ri:  1 1H  t.  440  ey.  IVe:  8.5  v .  -  5  .p;  2  ^ 

T.  2  .5  amp:  (2000  t  lna.1:  6.3  t.  2  55  *ou.  i-j"0  t 

tapped  at  1000  and  750  v.  p/o  AN  \!  s  15  $4  95 

r7469l05:  Prl;  115  t.  400  cy.  K.  Idpie-l  to  nu- 
742.5  T.  50  ma:  709  y.  .04:7  amp;  071  .m.’j  amp 

$2  95 

M.74743I9:  I*rl:  115  ▼.  400  cy.  s.,  6.8  v,  2.7  ..mp 

»..3  r.  1.6  amp;  6.3  ?.  21  amp . $2.95 

32132:  Prl;  115  t.  400-2400  x.  8<s  :  I-  tct.  3*  m.»: 

«  4  r.  2  5  amp;  6.4  T.  .15  f  .p  . $2.25 

332.7i18M:  Prl:  115  f.  . . .  Bx.  64u  v.  .5  nia 

•J  *  X.  1,:*.  amp . 8J.85 

352-7179:  Pri:  115  t.  400-?tO0  ey.  Sec:  6.5  T.  12  emp 

•  t  2:.o  T.  100  ma:  5  t.  2  i,  p .  Si  50 

£9069:  Prl:  lir.  NO  ».  i""  jrtOO  tv  Sec:  i;*.u  vc.  ff) 

ma:  6  3  *ct.  2  amp:  5  .  •  i  amp . $2.15 

352-70%:  Prl:  U5/K0  v.  ^  cr  S«v  2,5  t.  T  T*. 

amp,  3  KV  Ina;  5  f.  8  ami'  >  '<  v.  0.5  amp 

1.2  amp  .  .  $1.95 

KS  9607:  Prl-  115  t,  400-24uu  tj  Stc  ::i  .  K* 

ma.  1710  ret.  177  ma . .  55  95 

0-166133:  l*ri:  115  v,  4'K)-2400  cy.  Sec:  t  :  ,  0  *  .  . 

T  7  X.  0  amp .  $2  79 

GE  £7471957:  Pri:  100/110/120/130  ▼.  4n0-24oo  o 

S.-r:  2  5  T.  20  amp.  IIV  ins . $4.85 

0-161254:  l*ri:  115  x.  4m0  cx.  Sec;  6  3  ».  12  amp:  6  3  v. 

2  anip:  8  8  t.  1  amp  P/O  AN/AP(J-5 . 85.85 

KS-%85:  Prt:  115  v.  400  24i)0  cy.  Ste:  6  4  trt.  7  5 

amp;  6  4  r.  S.N  amp;  8  4  t.  2  5  amp . $4.35 

PLATE  XFMR:  IM:  115  t.  4«i0  cy.  Sec:  9800  ?.  nr 

soon  T.  «  ;i2  ma  dc . . $12.50 

£120  33:  Plate  Xfmr,  IM:  115  t.  800  cy.  Ser-;  45.'.0  ret 

250  ma  . $7.95 

WRITB  TO  C.t.C.  FOR  YOUR 

400  CYCLE  NEEDS 

TELEPHONE  EQUIPMENT 

Piks  Pole.  Telephone.  M('l2'1.  fnr  Wire  T.axung  2  sk»- 
t  on^.  4*6  ft.  ea.  aectom  w-MlOO  L-ek.  New  Pn- 

u^e.1  .  $5  95 

Telephone  Handset  Shell.  For  TSIO  Snimd  P  'wer  W  E. 

Ligh*  xxeighr . 69# 

Tape  Bridge  TGBI5:  McElroy  u<«'d  f'-r  standard 
Wtiite  Paper,  for  Sight  Reading  and  Tvp-wrlter  Iran- 

scnpt'on  SPECl.VL  PKh  E  $5  50 


RFLAYS 

Con-  Rea. 

Type  facta  Rating  Coll  Mfg  Price 

H  ni»l)T  24-28V  I70ohms  GP'CItjTdlB  $1.7$ 

(8A)  vde  1(8)13 

H  SPDT  28  vdc  175  ohms  f;E.CK2791B  1.2* 

H  SPOT  24-28  vdc  175ohms  C.FCR2791H  1.75 

II  4rsT  24  vdc  IROohma  OECR279IG  175 

C  DPOT  12  vdc  44  ohma  I-each  1087-  1.45 

SPST  490 

G  DPDT  22-28  vde  180  ohma  I.each  1.25 

I)  SI*ST  28  vdc  250  ohma  Allied  B048  I  39 

I  1)I*ST  14  vdc  S5  ohma  Price  X20-A  1.59 

I)  3PI>T  24-28  vdc  2h0  ohma  Allied  I  ><)X-3  2.59 

H  SPST  24-2H  vdc  2490  OM  12917-1  2  90 

r>  DPDT  24  vdc  250  Allied  BOr.35  2  90 

n  spur  28  vdc  2N0  Allied  KS  119 

I)  I>PI>T28vdC  2H0  Allied  BO  2  19 

n  SPST  T5M  A  60  Am<*d  KS  119 

(N)')  .VX82 

H  DPDT  20-30  vdc  Ounce  SON R  2-9« 

H  DPDT  10-14  vdc  ounce  lOOAB  2  09 

H  DPDT  24-28  vdc  PR21(  W»7-A  175 

II  3PnT  24-28  vdc  (lEC'It2r91  2  (!9 

II  SPDT  24-28  vdc  (;FrR279l  175 

A  I'PDT  12  Vdc  Ounce  2  49 

(8A)  rX3l90 

A  SPOT  10-12V  125  Ounce  2  49 

80  cy  0X2120 

H  DPDT  27  5  Vdc  400  Allied  119 

D  DPDT  9-14  vdc  Allied  119 

11  DPDT  2lv80ry  50  Allied  1.49 


289/lT....  3 

-270  t*...  . 

-271 'IT.,  . 

-273  V. 

.  .  .2r4/U.... 

•955  V  .  1.69  P1^27»  - 

.08  0  ...  1.55  rr,-27.5  XT...  . 

-9hA'X’..  1.81  rr*-278'XT.  ,. 

-97  T’  4  38  t'O-270  IT  . 

-98  r  1  94  PO-2H7  XT  .  .  . 

-100  1*  .  29.1  l'r.-2**0  XJ..  . . 

-ini  r  ,  3.a9  1*0-291  TJ  ... 

-102  X’.  .  .99  rO-308T;.... 

-106'I’ . 59  T  <;-3.ri  TT... . 

-107  1  ■  2  54  ^  '0-334  TT. . .  . 

*  2. >9  I’fT-33.5/lT  1 

-107 A  r  .  2.88  rrdwu 

-108  XT  2.19 

r-109  r  2.19  NI359 . 

If  you  don't  see  it  write  for  it 


RADAR  SONAR 

9  SE  lOi'M  Sh;phoard  Radar  Magn- 
tron  I 

9  SF  lf*>’M  Shipboard  IlAilar 
9  SG  iMfAI  Shipb.ard  Radar 

•  SN  ItiC’.M  Shipboard  Radar  <  Ltgljt 
h'>u^e> 

•  SOI  KH  M  8h  pbosrd  lU-tar  Magn** 


CERAMICON  CONDENSERS 
$7.50  per  100 


nimf 


W  E.  Teletype  Switchboard  £5.  CnnipVte  InsMlli 
tli.n.  6  2h  ft.  haxs,  NKAV  EXPORT  P.APKEI 
AVAllJARLE  FOR  INSPWTION 


•  s6i3  1(8'M  ShUxbrard  Ra'lar  Mae 

fi«‘*rMn 

•  SQ  I'iCM  Sb.plioard  Radar  'Ught- 

hotlH*, 

•  CPN6  SPM  Rrarvm  find  Ifr-taliatlon 
9  APS1  3('.M  Airlmme  Radar 

•  APS4  3('M  Alrimm**  Radar 
9  APSI5  ICM  A  rlh.me  Radar 

•  QBG  rndxTwaUT  .S^und  PnlT  tSona 
9  T8M  Nary  T’-arwniPtfr'* 

9  TOE  Naxy  T  •ari'nntfers 

•  TBK  Navy  Tran-mitterH 

•  RAK7  Na  v  R.-vRrrs 

•  OAB  UK  l>  -..-•f  n  Kindi  r 
9  DP12  I.F  Ihrectl.  n  Kmd-r 

•  RCI45  2  ‘f»  M/*  IKK 
9  RCI48  2n0  MK.  IKK 

•  SCR5I8  Ihtlse  Altlmpfer 

9  APS2  IrtKAf  Radar 


THERMISTORS  ' 

0-167312  OuIh-  .  $  95 
0-179396  <lw>ad)  $  9f. 
D-I676I3  'huf.ti'  $.95 
D-I6622K  'l)u?t<n<  .$.95 
0-164699  f-'-  MTi;  f 
>>and  Cui  i-  $2.50 
0-167016  ttulw''  $  95 

WRITB  FOR 
C.B.C.  CATALOG 
NOW  AVAILABLB 

FREE 


VARISTORS 


BC  686  LINE  AMPLIFIER 

AVI'h  magnet  ringer.  3  tube  25L8  ampiif1»T.  For  local 
iH'ii.' -to  point  telephone  opx-rarlnn.  rt-moXf  opi-railon 
of  Phone  Xm'r.  reroo’e  reivption  of  nctuxer  tnitput. 

. . .  rac.llty.  Reumrea  only  24  vd'  for  tuS>e 

•■Jf  plot  vuppiv  for  full  operation. 

New.  Rns  ♦utH»s.  :n  wo(Ml»*n  chert .  ..  $16.50 

Per  pair  for-  2  xrav  pt-to-pt  operation .  $15.00 

Silver-Mica  Button  Capacitors 
(Standard  Brond)  $9.50  per  100 

I  IN,*  mruf  ...  -^2  .5  mriif 

I  17^  mm'  .  .  ^2  5  mmf 


0-170225  . 

0-167176  . 

0-168887 

0-171812 

0-171528  . 

n-l685t9  . 

0-162482 

0-161298 

D-9M2ft 

DlhiOriA 

D-I7II2I  . 

3A(i2-41) 

0-167020 


MATION 


PRICE 


July,  1949  — ELECTRONICS 


/itjfounuedt 


CATALOG 


CASLC  AOOftCSS:  CO«SU^O 
PMONC  OIO«V9,^iaA 

_  131  LIBERTY  ST.dctxE 
■  TVEW-YORK  7,  N."Y; 

C.C.C.MOHiV  MCK  WPRPftTeE,  13  «IP.0«0C«  . 

^  ■ PO.B.  N.Y.C.$WD>IOfT MOIKOA  ClilfK,0*ilY  $lliWII»C  (IMIi«5 »AT(  Oj 


<P  SEARCHLIGHT  SECTION 


iff  FREE 

WRITE  FOR  OUR 
CATALOG  TODAY 
AND  SAVE 


TRANSFORMERS 

1 16V  cocj.  iNrn 

l>iulp.  Ratr<1 


f932  PHOTOTUBE 

This  tuW  l<  t  tta*  phofntubo  hiring  5-1  ir- 
pirTuli'iv  s^n^l’hr  to  rM  an«1 
lu'ir  Jnfrirpd  pji<11i*|nn.  r»n  h<»  w.th 
tn''iin'lA<4rATit  ligh*  -'‘nrr*'  S^nil  for  'lAti 
PRICE  . $1.00 

GREAT  TUBE  VALUES 

ftl-A  %  4A  12SH7  ♦  72  $9  AS 

llt2«  4.KA  I'’.T»  I  441  2  '• 

2r*2l  A9  JS|)7  7S  VTr.  1.14 

2r:*2  4.4  30  >(x>r)  “•  >‘17  1.44 

-M2I-A  25  44  45  4Sp#c.)  44  All  44 

2J22  24  44  31*  4»  44  14,0* 

2J2«  25.44  35  51  .72  vf.t  44  44 

2J27  25.44  227A  .4  45  474  1.44 

2J11  25  44  224  A  R4  »7«  4.44 

2J32  25  04  2fiA-\  24  44  1005  .35 

2J1«  .35.44  3,5.5- \  14  54  1419  .21 

2.130  .34  44  4175  ’4  04  1424  .45 

2J34  54.44  5:30  44.0411629  .  35 

2.1tO  45  44  .531  45.44  1061  5.44 

2J40  45  04  ,'.32  .3.44 ' 9002  .44 

3.J31  54  40  '..V»  4  44  9004  47 

2K41  45.44  552  44  44  fV.Q  72  I  44 

2X2/479  .64  615  34  KF  .40  .74 

3»IM  2.25  7t»0A  p.r,r>44  44  F-127  24.44 

21*24  .44  703- \  7  44  Fr25s5  145  04 

.3r3f»  .74  70l-\  74  r,|.  .532  7,44 

3I>0  ,79  70.V5  2  85  FP  271  40  44 

.3<  Pt  .3  44  70t1\Y.m*.  r.T.  562  75  0» 

3H21-A  1  44  I>5'  54  44  r.f,  f,23  75  44 

3!>PI  2-25  700KY.FY.  75.44 

3Fri  2  94  (JY  50  44  Ml.  100  64  04 

3FP7  l.’t  ♦707-B  24  04  <^K  59  64.44 

3f‘.5  .79  7n.\Y  24.40  (^K  M»  64.44 

-5Mr!  1.94  71.VP  12.44  OK  f^l  64,44 

.5PPt  4.94  720HY  50  44  OK  6?  64  04 

.5<*n  3.75  T20f  Y  .44  04  VK  91  104 

r>lP7  3  40  721-5  3  (.0  VR130  1.24 

.5J30  .39.44  723-4  P  12.54  VK  13.4  I  25 

r.V,  2  40  7.MH  1.75  VK  137  1.25 

*’,SC7  .70  72.S-4  24  48  VT'  120  l.oO 

704  1.44  72»5-\  |4M  Vri34  1.04 

Ti;."  1.44  723\YBY.  \V!,  .532  4-74 

7i:».  .72  CY.OY.FY  \VNM,50  3.00 

mv  6#  FY.(J\  50  40  W'T  260  5.40 

12  N6  ..35  730  V  25.44 

UK^Y  .65  K*Hi  2  25  ♦With  raslty 

lJ<f  7  .49  40I-.4  I.IO  1  avlty  only  5  oo 

rt'.ii.  T''"  V  .  . SI  no 

Sf*rk#t  K'.sfron  :27,\  B  .  2  for  $1  OO 

Tim#  Orlay  Rrlay  Varuum.  Tim#  Orlay  30  s#c.  IIT-. 

•"  .  M-*al  Till*#.  4  1‘rnni.v  F  I-  ■  n  .  52.25 

Grill  Cap  P  V  nak#i;*i>  .*  m  m  ^ad  10  f,.r  5l  00 
Tub#  Clamps.  r.ir*‘h#'  02‘  \  ll  B'  l*  .42  Bl  #tP- 


FILAMENT  TRANSFORMERS 

S  Volts/4  Afl» .  *,1  . 

ftni;  «.SVCT7eA.  5V,  J  A  .  I  ’ 

F-  2,1VCT/«.Sa 

F-  li^vn,  iK,tl%\CT  n 

Fi»r:  •.3VI-T.'n.  f.  IVCT/TA  j: 

FI«J;  B  :iv.  1  A,  fi  .IV  lA  1." 

HJ3:  R3VIT/5A.  B  3V  1\  .  i  . 

Hi7:  B.3V<-r  3  2.\.  fi  3V(rT/lA .  J  . 

F*74;  HV/I  oA . .  .  J  ' 

F-  5  1.75A.  «  .3  BA.  5\73A.  B  5  BA  .  .  3.' 

F4U;  JlJSVC-l  fi.AA . 

FiBi  «  sviT/TA.  B  3vcrr/5.A.  svn  ,6A 

J  A  B  3V/  B  A.  B.3V/.3A .  .1  ' 

FBiA;  i.\  J-AA  .  I  ' 

KJBA;  B3V,L' 5A.  2  1  2  5V/7A .  i- 

FI12;  2  I  2..AVCT/e  SA.  2  .AV/«5A .  4. 

FI4A  8  3  BA..  .  .  I.' 

PLATE  TRANSFORMERS 

P4I4:  «0OV(n'/40MA.  760VCT/500M  4  .  6 

P4I5:  69()V/4W)M.4  .  4 

P699;  2  *  300VCT/I50MA  2. 

P40.3;  70V/1A .  2 

P4I.3;  .510VCT/1.50MA.  650V('T/1.5M,4  .  4 

PK42;  GOOVrT/.OlfOA.  2,50VC’T/.077.4  .  2. 

PK85;  t620Vf^/400MA  HV  INs3  II 

P894 :  2  X  200V/3V)M  A.  2  X  20V/  014...  I . 

P4.40:  2  X  150V/940M4 .  4 

P:;7l;  246VCT,  S.30MA .  .3 

P345:  1470VCT/1  2.4.  3500T.  .  24 

COMBINATION  TRANSFORMERS 

4  965:  78V/60<»M  4.  6  3V  "2  4  ..  $.3 

<111;  2  X  '1O0V/42M  .5.5V,  I25MA 

4.'>V'3  5Amp  .3. 

4  608:  SM)V(T/1.50M.4.  ,5V  34.  6  3V,  li  25.4  5 

4  931:  5h,5VCT/86M  V.  .5V  3\.  6  3V,  6A.  ...  3. 

4  055:  52.5VCT/75M  A.  5V/2  4.  0  3V.  1  8.4 

inV'2.\  .  4 

T102:  !O^I^V4'T/.5.*.\I.^.  2  X  ».  3V.2  V .  5. 

4.848;  lU>0V(*'r/1.5o\I  V.  6  3V  (*T  .54 

.5VCr  34  H\  llLS  3. 

4*899:  2  X  !inV4"T/()|.4.  6  3V/1A 

2.5VrT/7A  .  .  4 

4  760;  6.3V(*'r/10\.  65V  14.  lOOVfTMA 
40V/  1  4.  HVCT  1  V.  IHV-tiV/  1  4. 

6  :iv/  IV  5 

4  354;  '»2.5V<''r  l‘»0\l  4,  .SVC'^fy  3.V  3 

4  .367:  >Vf-r  3V.  .580Vrr  O40\  .2 

TI60;  ll.’OVCr  770M.V.  5‘8)V<’'r/0K24 

HV  Ilia  12 

r579:  J4V  '.#K>\lA.  77<iV  .IM  2.5.  2  f.V  3V 

!IV  In«  4 

T378;  JlOOV  004  4.  2  .5, »V 2 A  HV  Ittf  8 

4,375;  1 120V(  r/t>t8»M  4.  2  X  .55  4*^1 7t>-2  \ 

r.3V4’I  .1a.  ti  3V  30(lM  4  .  .  .  14 

4  .364;  rt3VrT  3  4.  5V('T  tl  V.  610VCI  , 

.130M  V  4 

4  4.34;  4nV  OIV.O  3\  12.54  I 

f  .38.3  21.5V4T  300M  4  ,5Vr’'r  6  \  2 

4*360;  li4t»VC*l  0S04.  5VrT  .34.6  3V(.T 


HlBliH  FILTER  CHOKES 

15-29Ny/150MA  1.3.25  :8.5nY  123MA  11.50 

26HY/'65MA  1.00  6HY  I.'iOMA  1.50 

nu«l7HY  75MA.  11MY/65\1A  165 

7HV140M4  1.60  ;  mwl  2inV100MA  .75 

Dual  2  .5HY/130MA  1.25  ;  .116HY  l.V»M4  4  25 
OlHY  J5A  1.45  ;  35HY  35»iM  V  7  25 

Dual  *.HY  :1H0MA  1.00  ;  5HV  4  »M  v  .55 

2HY,2I8i\IA  .75  Dual  12011 V  17MA  2  45 

:<OHY20MA  .85  :  5HY/218»M4  1.45 

2.1HY  2I81MA  1.20  .2  x  2  2HY  55.4  9  9.4 

25HV/75M4  1.10  20HY:tO0M4  12.95 

Dual  22HV  600M.4.  .4411 Y,  4<8lM  A  1.95 

}s*lQII  I  .;HY  .22.V02.A.  1  75llY/22,5MA  2.25 

Tapl*««l  fhoR#  2  X  I  .52HY/167M  A  2.25 

.033IIY  7.4  9. .50  :  Dual  lOHY.  I.V>MA  3.50 

Dual  1  .52HY/ltt7M42  49  Dual2  2HV  .'*5tlMA  5.95 
6MY/2»M»M.4  1.49  :  1  35115  I  IV  4  95 

12IIYMOOM.4  1.75  illIY/HMlMV  .60 

2x2. SHY  7<8»MA  6.95  Si  ml  lor 

3  .5IIV  400MA  5.95  l.lata  of  t »tl.#rF 

POWER  EQUIPMENT 

•  fil.  Tram.  llOv  M)  cy  in..  Svct'l.lA  ou*  S9.95 

•  In  IIOv  60  cy  out  B.Jrrt  20A.  6..3»  I-8A. 

fiivMH)  MA  S4  95 

•  In  nOv  60  cy  out  2*5vct/6  TSA.  5wrt/l3.5A. 

iSOO  Test  ...  W.85 

•  In  IIOv  60  cy  out  IOvtt/l3A.  lOvct  6.SA,  6  Ivct/ 

2A .  . 

•  III  MSv  60  ty  out  7b0vrt '500MA.  h(>Uvct/ 

4i)MA  . 

•  In  IIOv  60  cy  out  690vrt'400MA .  $6.95 

•  Tapped  in.  t07  to  I27v  nut  iMIv  to  ?(8)v  rouMA 

12  Tape  . ,  W 

•  In  IIOv  60  cy  out  4v  I6A.  2.5v  l./oA 

•  in  I  lOv  60  cy  out  1 7000v  IDM  A.  w  rhok#  26  x 

2'j'xll*  oH  imm#rsed  jW.OO 

•  In  Il5v  60  cy  out  2x5v  5.5A  ?9kv  ins  $24.50 

•  In  I  ISv  60  ry  out  Tapped  to  Oise  2750  2470/224O/ta 

750  MA  70l)0y  ms .  $34.50 

SPECIAL  TRANSFORMERS 

•  In  440  220/1  lOv  60  ry  3kva  out  Il5v  25kv  Ins 

I2*«I2’«7'  .  >10.00 

•  In  2JUv  60  cy  OSkva  out  5vct  3Uv  Test  $24  50 

•  In  Ii5v  2J0v  50-60  ry  out  2li)0iiv  li  ,lMA  $120.00 

•  In  22nv  60  cy  out  220v  360MA.  3x2. 5v  5A. 

2  5v  I5A  ■  ••  $9.75 

•  In  220y  60  cy  out  lOvct/HA.  7  5v  t  2  5A  $5.25 

•  In  220v  440v  60  cy  out  I23v.i  2.rf»A  $7-50 

•  In  240v  ‘iO  Cy  7000vrt  .UOMA.  4/OOvct  *50 

Vt  A  .  .  $135  00 

•  In  210  15  20  25'30  35/240v  60  cy  nut  llvct  ISA. 

l9vct’35A.  7  3>ct'15A.  5vct  t5A  $37.50 

•  In  220  440  bO  cy  I  ph  out  I2ivct  2  85  amp^Te^t 

•  Ip  230  460  out  7i20vrt  6  55A.  660vrt'2A  — — 


Thermostatic  Switch 


inoor 


<821:  l  .'it)OV/.4.V.  V,  3V  .6A.  2  5V/i  75A. 
3.VMIT . 


TRANSTAT  AMERTRAN 


T  311  3000v/5M.A.  720vc!/ 
200MA  6.4v  /8.7.\.  6.4v/.6.\ 
5v/ 1 .25v/.3A  Scoop 

$6.95 

T-482  inOOOv  5M.\  for 
10"  X  IS" . $10.95 

m*  PRECISION 
■“  RESISTORS 

101  125  1450  20000 

3  128  1000  25000 

5  150  2230  30000 

5  05  200  4300  3.3000 

10  250  .5000  35000 

10  1  300  7000  40000 

18  430  7500  60000 

435  488  8500  55000 

50  800  10000  57000 

75  ^1)  12000  7.5000 

82  1000  17000  Ship  type 

120  1100  17300  iDttOCk 

AbOTe  E^a. .  .3#/  Ten  For.  $2.5# 


MICA 

Mfd  Voltade  Price 

•I  12O0\VV|)C  2  for  95* 

(Hk)2.5  2.5O0TVD(;  2  for  55- 

omxH  2.500\VVnC  2  for  76f 

mkkii;  2.ViO\VVIK'  2  for  75# 

1*1  .500\VV1>C  4  for  95# 

m*2  3*»00WVI>C  2  for  $2  89 

01  2lMin\VVDC  :  for  2.9# 

(*0003  2(>t¥)WVnC  2  for  95# 

(XXkItt  1lK8»WVDC  2  for  1.45 

0O0H2  riixiowvDr  2  for  1.95 

002  :t<K)nwvDC  2  for  1.95 

(8)5  .'.OOOWVIK:  2  for  3  25 

0004  *M100WVT)C  2  for  2.95 

0008  imiovvvDC  2  for  1.95 

0008  .3(*00WVDC  2  for  1.85 

0016  .3(>00WVI>C  2  for  1.25 

.(*00018)  .looowvnc  2  for  75< 

08  l.'iOOWVDC  2  for  I9.5« 

.03  2(¥)0WVDC  2  for  23.50 

.045  2O00\VVDC  2  for  23.50 

00015  20KVr>r  2  for  47.50 

0001  2<)KVDC  2  for  47.50 

.002  l.$KVDC  2  for  37.50 

(HHi  2.-yiOWVDC  2  for  2.85 

(HH)27  -JiOOW’VDO  2  for  65< 

St-ort  for  l.ifts  of  Othcn 

UPRIGHT  OILS 

Mfd  VoltaRe  Termloala  Price 

.1  fkMtVDO  2  3  for  $1.09 

25  40nVDC  2  3  for  1.10 

5  bOOVDC  2  3  for  t.OO 

1  tUlOVDC  2  3  f<^  l.tO 

2  X  .5  6O0VDC  .3  3  for  145 

3x  .l  600VDC  3  2  for  1.05 

25  400Vl)C  2  3  for  1.10 

.5  600VI>C  2  3  for  1  00 

5  800VnC  2  3  for  1.00 

1  400VDC  2  3  for  1.00 

.1  400VDC  2  2  for  75( 

.4  (UlOVDC  2  3  for  1.10 

.1  800VDC  2  2  for  83, 

2  X  .1  tiOOVDC  2  2  for  95 

1  75  400VnC  2  3  for  1.00 

3l.l  (MWVDC  3  2  for  1.05 

2  X  .5  rtOOVDC  3  2  for  95 

.1  800VI>C  2  2  for  85 

.1  (JOOVDC  2  2  for  85 

.1  .$GOVDC  2  2  for  85, 

.1  500VI)C  2  2  for  85 

.1  OUOVDC  2  2  for  85 


OIL  CONDENSERS 

(v>i8MFn  i.VYM*  vnr  $8.00 

015  5TI  D  18(¥>0  VDC  7.00 

01-00.'»-()0.5  MFD  10000  VDC  4.79 

IMFD  2.500  VDC  1.25 

l-lMI*n  7000  VDC  3.49 

1  MFD  8000  VDC  2.97 

1  MFD  7.500  V1>C  3,00 

2  t  1  MFD  4HOO  VDC  .3.00 

1.5  MFD  4000  VDC  3.00 

.1.5- 15  MFD  8000  VDC  4.00 

2  t  1.5  MFD  8000  VDC  5.00 

25  MFD  l.VmvnC  1.05 

4  MFD  5000  VDC  3.00 

.5  MFD  1000  VDC  .70 

.5  MFD  750  VAC  1.75 

1  MFD  800  VDC  .49 

1  MFD  2000  VDC  1.00 

1  MFD  1.500  VDC  .89 

15  MFD  1.500  VDC  .95 

2  MFD  1500  VDC  105 

4  MFD  11*00  VI>C  .98 

8MFr»  800  VDC  1.05 

8  MFD  1.500  VDC  2.25 

7  MFI*  800  VDC  1.05 

7  MFD  800VI>C  1.25 

10  MFD  iniHlVDC  1.95 

15  MFD  220  VAC  2.29 

15  MFD  1000  VDC  2.25 

H.V.  OIL  CONDENSERS 

1.5  MFD  8000  VDC  10  00 

1  MFD  15000  VDC  32.5 

.5  MFD  25000  VDC  37.50 

.1  MFD  2,5000  VDC  85.00 

.1  MFD  10000  VDC  15.00 

.08  MFD  1.5000  VDC  8.00 

.25  MFD  20000  VDC  17.50 


cTfl#  Max 


aranteed  $95 
It  50-80  fv 
Kva  t>i>#  KH 
$29-95  #a.  I. 


output  ii: 


POWER 

SUPPLY 


Botic  TV  S''  &  7"  Pwp  Supply 

f.iiisjHt-J  Of  \rrmr  2;i(*0s  3MA.  2.r-r 
2A.  1  •••  ihIhomt  .1.1  niM  :,50nr 
B>r.  2\2  tiilN-,  Hm-ket  lOOK  ohm 
-.>tor  pr  tv  $9.9$ 

5BP1  $1.95  5BP4  ..$4.95 
SCPl  $3.75 

Basic  TV  3"  &  S"  Pwr  Supply 

Fond-fs  nf  ifrmp  10M0t/5.5MA. 
2\6..Jt/1  2A.  1  Cond.  11  mf.l 
T.MKie  I*>r..  2t2  tulv.  socket  H*n 
K  iihjn  re-iNtt.r.  Price  $7.95 

3BP1  $2.2S  3DPI  $225 
3EP1  $295 

3"  Oscilloscope  Kit 

BC929  U'*-s  !i  fulH-s  .IBI’l.  6SN:. 
’  ll*;.  6X:.  2X2  du.w  4'*0  ryi 

•  aMly  r<>m*Tte.l  to  Il.5»  60  cy  N**w 
Complete  w  tubes  A  ronrer.  In’*: 

$22.50 

S'*  Oscilloscope  Kit 

BC  704  Less  I*wr  Stjpplv  Kit  In- 
cludee  8  tubes  .'IBBl.  6ACT.  6116 
w/wooden  Case  A  Diac  .  .$29.50 


100000  1.50000  200000  250000 
120000  170000  2*20000  500000 
Above  Ea.  49#  Tea  For.  .93.5# 
1.000.000  obint .  Bach79d 


1 5  Watt  Power  Supply 

Cpnsjvta  of  xfnnr  600Tct/1535fA. 
6  3r/5A.  .5t'3A.  2-7mfd  SOOr.  dual 
10  hy  200MA  choke.  1-ST4.  1- 
socket.  Price  . $9.99 

so  Watt  Power  Supply 

rnnslsta  of  xfrmr  ^fWWct/lsnMA, 
'T  "^A.  6  SW8  2’A.  2-7  mfd  800*. 

l-'.Tl,  wket.  IMce . $10.99 

Filter  Line  (IF  lOOemp  w/2t5  mfd 
JMVr  O.l  Cod(L  operates  oo  llOede 
$1.9# 

Filter  Line  Ikw.  Clean  tip  your 
BCi  A  TVI.  to  mount*  anee 

4  002  Cond.  t'nmpletu . $4  29 

Deflection  Yoke  for  5'  to  12*  tube 
RAY2nA  . $4.4$ 


★  ★  ★  SPECIALS  ★  ★  ★ 

2.500  MFD  3Vnr  2  For  7#r 

2(¥)0  M  FD  25V  DC  $1.15 

100  MFD  .50VDC  4  For  1.9# 

400  MFD  8  VI>C  5Forl.ee 

50  MFD  I2Vl>C  5  For  I.ee 

10  MFD  25VDC  10  For  I.ee 

3x20  MFD  25WV  4  For  I.ee 

25  MFD  25VOC  le  For  1.45 

30MFD  90VDC  5  For  l.ie 

Write  I  For  Lltte  of  Meay  Other* 
la  Stock 
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SEARCHLIGHT  SECTION 


^  SP^CM I  scfPPiasBRomAsr 
(^f(?AAP  Sl/PFP  SPfC/AlS//;/ 


_  TRANSTAT  VOLTAGE 

ACgaH  REGULATOR 

AiiiArtrAD  type  IlM.  Input;  115  V. 
400  0  5  KVA.  5  5  mAX.  Amps 

(»utput:it2  115 V.  5>)x4>«x3'a.  $1.95 

J*.  K\A  Ktxed  win>lInR  115  1  »i't  rommutator 
ranee  1M3-124  V.  2  IT  Max  Amps  $9.45 


New  Submorine  $1900! 

QBE-I  Undenrettr  Sound  Equipmont 

MCBM  52265 
Drivar  Ractifl«r 

Kmisslnn  Al.  Fmi  18 

Kr.  3tivv  uutput  no 

6>'  t'v.  1  ph  supply  19x1 
10 .  Price  $32. 


W.  E.  HIGH  VOLTAGE  POWER  SUPPLY 

f'  BAIO  A.  W\  wltll  Sru  2WA 

ociilArr  of  hi  TOltAip*  trail'  <«upt 
SO.OOO  Tolts  45  MII.S 
705A’S;  the  fUanienta  are  heat»il  f 


Type  CBM  46169.  Receiver 
ampliAer.  Fre«i.  18  S.’iKt*  , 
.npui  11.51  «0.  75  lbs 

19  X  13  X  104  .  $26.50 


G.  E.  Motor  Starting  Reactors 
Type  MK2B40G2 

IU;e<i  at  440 


I'unip.  w  4'  Mj.  a«'ti^iTv  and  fretj.  meter..  $22.50 

DYNAMOTOR  GENERATOR 

M.Htel  Fntsiiic  Spravit 

«'(>  .  p  of  "Oibson  Girl  ".  Input 
fli  ViH'  ii/t  IT*,  ampv  Output 

:omi  voc*  w  .040  Amp'  rr  L. 

31^-  |» .  Jl.oo  *a. 

RCA  TRACK  LIGHTING  &  CONTROL  PANEL 

.M.«lel  Tl.’t  AS.  I-Oiiip.  wire  ready  for  imnusl.  oper. 


DICTOGRAPH  INTER¬ 
COMMUNICATION  SETS 

t*>  hrin»f  to  homes 


TUBE  SPECIALS 
THIS  MONTH  ONLY 


12.00  i2sk:gt 

.80  12SH7  . 

.92  2*<1»T  ... 

.20  39  44 
I.IO  5.3 
.60  OK.l  VR90 

1.75  003  VRl5d 

3.75  2*.0H 

4.50  27414  ... 

3.95  304TM  .  . 

2.50  :4o4TL  .  . 

3.50  -7 1 A 
100  WUITA 

.90  WMsl 
1.00  wi^'.ro 
.90  :0.5A 

1.20  7>WA 
.85  71  4A5 

.50  721 A 

.50  :2;:a  It 
I  10  724A 

1.00  siiiA 
50  s74 
.70  lOOi 
.75  1022  . 

.40  1'.2'. 


off  fla-^hhuht  hatter].-'  ra.r  . 

SPERRY  A-S  amplifier  RACK 


RETARD  CHOKE  COILS 


Blower  Assembly  MX-215/APG 

I  Oster  c  iV  IL  2S  t  IM-  7tHU>  Ul’M  MhO  hp 
L  K  ItU.wer  25  C  K  M  Price  $2./5 

John  Oster,  6  Volt,  DC  Motor 

Amps  MHai  K  P  M  sp,  I.  K  |ti..w.r  5  0 
M  Price  54.50 

Westinghouse  Type  FL  Blower 

5  4un  o.  67u»'  ItPM.  2"  S.rriH'Co  Impeller  17 
M  .  Price  $4.50 

F.  A.  Smith  AC  Blower 


5FI*: 

8AG.5 

6AK5 

6AKti 

Alt4G 

6h6G 

t>M6 


fiSir 
♦]SJ7  5 
♦;sN7i, 

12SI  7 
12S117 
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r  WESTON  .0-1  Ma  Oe  26  ahmt  ra* . 

2'  GE  0-1  Ma  DC  (volt  icalol  . 

2*  GE  0-S  Ma  DC  (ama  icaio)  . 

2*  WESTINGHOUSE  0*10  Ma  DC  . 

2*  GE  O  bOO  Ma  DC  . 

2*  GE  0.10  VolH  AC  . 

2*  GE  0-30  Volts  DC  lOOOQ'v . 

2*  WESTON  0-250  Volts  DC 
2*  WESTON  150-0-150  Microamas  DC 
2'  GE  0.30  Amas  DC 
2*  GE  0-1  Ama  RF  (Internal  Thormoi 
2*  WESTON  0-1  Amas  RF  (Internal  Thermo) 
3*  McCLINTOCK  O-l  Ma  DC.  (MA  Scale)  .. 
3'  WESTINGHOUSE  0-2  Ma  DC 
3*  GE  0-15  Ma  DC  (Souaro  Caso) 
r  WESTERN  ELECTRIC  O-SO  Ma  DC 
3'  OEiUR  0-100  Ma  DC 

3*  GE  0-200  Ma  DC  . 

3*  WESTINGHOUSE  0-50  Amps  AC 

3*  WESTON  0-50  Amas  AC  . 

3*  TRIPLETT  0,75  Amps  AC 

3*  WESTINGHOUSE  0-20  Ma  DC 

3*  WESTINGHOUSE  0-150  Volts  AC  . 


MALLORY  TRANSFORMER  A  534C  Vibrator 
used  in  above.  Both  lor  . .  $S 


MMF  Vno  Prtco  1 
I>  .001  600  l.lg 

K  01  600  .24 

y.  02  ti4K»  .2b 

E  027  t>(N)  .2b 

1)  039  600  30 

C  01  1  KV  .45 

<*  056  1  KV  .50 

C  07  1  KV  .55 

1>  02  1200  .35 

r  .024  1.500  .b5 

(*  033  1500  .  75 

C  015  2  KV  AO 

r  02  2  KV  .40 

I)  002  2.'>(M)  .45 

K  (N>5  25(N)  .55 

C  .025  2500  1.25 

C  001  3  KV  .4# 

C  002  3  KV  .45 

D  005  3  KV  .70 

C  005  3  KV  1.24 

C  .006  3  KV  1.50 

D  002  3  KV  .70 

C  (N)01  5  KV  .7b 


MMP  VD<:  Price- 
C  0005  5  KV  $  .a5 

C  0015  5KV  140 

C  .003  5  KV  1.40 

C  (V)5  5  KV  2  50 

B  007  5  KV  2.75 

B  002  6  KV  3.50 

B  003  6  KV  3.75 

.\  004  6  KV  4.45 

B  (MM  6  KV  4  25 

B  O08.>  8  KV  2.40 

B  .001  8  KV  3.25 

H  002  8  KV  4  00 

B  003  8  KV  4.75 

B  004  8  KV  5.50 

B  005  8  KV  5.75 

A  (M)6  15  KV  2b.50 

A  .0098  IS  KV  32.50 

A  0059  18  KV  28.50 

A  0013  ;iO  KV  3b. 50 

A  .0002.5  3-5  KV  2b. 50 

'  A  (MM)1  10  KV  4.45 


FEDERAL  ANTI  -  CAPACITY 
SWITCH.  Double  Pole.  Double 
Throw  65<  each:  10  for  $7.50 


4  Stator  Sinfle  Rotor.  0-360  Dofreoe 
Rotation  .  .  .  Only  $2.55  aach 


004  4000  VDC  Micas 
01  600  VDC  Mica  Cond  . 

GE  24V  DC  Relays . 

02  400  V  DC  Tubulars 
1000  MFD  25  Volt  Electrolytic 
25  MFD  25  Volt  Eloct.  Tubular 
JAN  6CX  Tubes.  New.  Boxed 
3:1  PP  Input.  Hermetic  Seal 
05  600  VDC  Oil  Tubular 
10  MMF  Midtet  Variable  Cond 
Helneman  5  Amp  110  VAC  CKT  Breaker 
Heineman  25  Amp  110  VAC  CKT  Breaker 

2  MFD  250  VAC  Oil  Cond  . 

Solar  .02  600  VDC  Dominoes . 

Erie  .0<>05  N750O  Ceramicons  . 

lx. I  2  KV  DC  Oil-Condenser . 

HAH  SPST  P.B.  Switch  N  O.  . 

Weston  507  RF  Meters.  Loss  Thermo  . 

I  40  Amp  (25  M^i)  LIttlefuses  . 

25  MFD  600  V.  Tubulars 
C  O  I  MFD  400  V  Oil  Tubulars 
Butterfly  Cond  2-lt  MMF  Ball  Bearings 
50  MFD  50  Volt  Elect.  Tubulars 

0015  5**  Silver  Micas  .  . 

Midget  Closed  CKT  Jacks 

CO  Type  4  .  001  600  VDC  Miras  ....  5 


Industrial  Instrumants  model 
L2AU  110/220  volts  60  cycle 
input.  Direct  reading  from 
0-100000  megohms  on  4* 
motor  can  be  extended  i 

to  500000  megohms  M 

with  external  supply  ^ 

Sloping  hardwood 
Cabinet  i5*x8'xl0' 

Brand  new  with  tube« 
plus  running  spare 
parts  Including  extrn 
tubes.  Great  value 
Only  $69.50.  ^ 


110  V.  60  cycle  coil  Steatite 
insulation.  Only  $1.95  eaoh. 
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Finest  of  Snrplns  PEAK  ELECTRONICS  GO.  Fraction  of  Cost 


H.V.-H.  CURRENT  PLATE  TRANS. 

I500-0-ISOS  volts  at  l.S  amps.  Tappod  at  1350  and 
1250.  Prt.  110/220  volti  50/60  cycles  in  2  Separate 
windings.  Built  ta  rtgid 
Navy  specs  by  Amertran. 
Suitable  ter  broadcast 
transmitters.  induction 
heating,  etc.  Cantinuous 
duty,  if  X  10  A  7.  swt 


BARGAIN  OF  THE  MONTH 

As  illustrated  abava.  1500-8-1500  volts  at  600  ma. 
Pri.  1 10/220  V.  50/60  cvclea.  8  a  8*  s  «  7  s.w.t.  78  Ibe. 
Made  by  Amertran.  Only . If.95 

HIGH  CURRENT  TRAN8F.  820  Volts  CT  at  775 
Ma.  Prt.  110,220  Valts  60  cyclas. 

Fully  Cased  .  8.95 

MALLORY  VIBROPACK 

6.1  Volt  input— output  300  Volt  lOO  ma.  Com- 
pleta  only .  each  $8.95 


UTC  type  PA  5000  ehm  plate  to  500  ohm  lino  and 
6  ohm  voiop  coil.  10  watts.  80  to  10.000  cps  -±l 
DB.  GREAT  VALUE . aa.  $2.75 

THORDARSON  PLATE  TRANSF.  2370  volte  CT 
at  250  MA  tappod  at  300  0-300  volts,  ptus  215  volts 
55  M  A  bias  winding.  MO  volt  60  cy.  pri. 

Fully  shielded  .  aa.  $11.95 

GENERAL  PURPOSE  TRANSFORMERS 

Ideal  for  Bias.  Filament.  Isolation.  Stepdown.  ptc. 
2  isolatpd  MOv  pr  see.  MOv  at  900  ma  plus  6.3  9 
2  amps.  Fully  casad  Now  $1.49  aa. 

SCOPE  TRANSFORMERS 

Pri  MOV  60Cy  —  Hermetically  Sealed 
2500V  A  l2Ma  $3.95 

2300  A  4Ma.  2.5  Volts  a  2  Amp  .  4.95 

1050V  a  20Ma.  20V  4.5A.  2.5V  5A  . 4.75 

4500V  4  Ma  . 8.50 


SOLA  CONSTANT  VOLTAGE  TRANS. 

Pri.  95-125  Volts  60  Cy  See  1 15V.  120V A  .17.95 

PLATE  AND  FIL.  TRANSF.  PRI  ilOv  60  cy.  sec. 
M20  volts  CT  ®  600  ma.  6.3v  CT  s  3A.  2xSVCT 
£'  6A  Hermetically  sealed .  $9.95  ea. 

1500.  5000  Ohm  100  Watt  Ferrule  Resistors. 

20. (HM  Ohm  50  Watt  Ferrule  Resisiers. 

Any  Types  enly  lO  ea.  Min.  order  50. 


HS  30  HEADPHONES 

250  ohms  imp.  Can  be  used  for 
lound  power  Telephones. 

Brand  new  .69  aa. 

LARGE  QUANTITY  AVAILABLE 


STEPDOWN  TRANSFORMER 


SELSYN  MOTORS 

115  velts  60  cycles.  Large 
aize.  hifh  teraue.  Made  by 
Diehl  and  Bendix.  Ideal  for 
rotating  TV  beam.  etc.  Great 
value  at  $6.75  per  pair. 


PANEL  METERS—BRAND  NEW 


\  r*  GE  0-200  MICROAMPS 

f  MedH  0W5I  $4.5#  aa. 


FILAMENT  TRANSFORMERS 

MOV  60Cy  Prt.  Fully  Cased. 

5  Volt  15  Amp . $2  75 

2.5  Volt  10  Amp  .  . . 3  49 

2.5  Volt  CT  21  Amp  .  . 4.75 

6.3  Volt  10  Amp . .  1.89 


MULTIPLE  SECONDARIES 

5'4V  CT  2IA.  7.5V  6A.  7.SV  6A  . 94-99 

6.3V  21  Amp.  6.3V  2A.  2.5V  2A  ...  3.95 

5  Volt  4A.  8.3V.  3A . .  2.4$ 

2.5V  CT  20A.  2.5V  CT  20A  ,  .  6.95 

2.5V  CT  lOA.  lOV  3A.  5V  3A.  5V  3A . i.45 


CHOKE  BARGAINS 

6  Henry  50  ma  300  ohms  3  for  $0.99 

6  Henry  80  ma  220  ohms  .  2  for  .99 

8  Honry  160  ma  140  ohms . 99 

1.5  Henry  250  ma  72  ohms  ...  .59 

6  Henry  300  ma  65  ohms  . 3.75 

4.3  Henry  620  ma  42  ohms  .  6.95 

Swing.  Choke  I.6'I2  Henry  I  Amp'lOO 
ma  15  ohm . 19.95 


WIRE  WOUND  RESISTORS 

5  Watt  type  AA.  20-25-50-200-470-2500- 

4000  ohms  . 

10  watt  type  AB.  25-40-84.400-470- 1325- 
1900-2000-4000  ohms 

20  watt  tyH  DG.  50-70-IOO.I50.300-750 


30  WATT  WIRE  WOUND  RESISTORS 


ADJUSTABLE  RESISTORS 

20  Watt:  I.  5.  50  Ohms  ..  . . .25 

50  Watt:  80.  100.  500  Ohms  .  . 35 

75  Watt:  40.  80.  (00.  150.  200  Ohms  . 39 

100  Watt:  20.  50.  75.  120.  180  Ohms  ..  .  .49 

150  Watt:  50.  100  Ohms . $9 

1%  PRECISION  RESISTORS 

2000-2500-5000-8500-10.000  phms  .  .  ea.  .25 

50000-95000  Phms  .  ea  .29 

10000-750000-1  met  .  ea.  .69 

Prdc^sfon  F5  Mpq.  1%  Accwrocy  ffesfstor. 
Non-inductive,  I  wott,  harmttically  %aale4 
in  gloss.  .29  ta.  10  for  S2.50 


W.  W.  POWER  RHEOSTATS 

25  Ohms  25  Watt 
150  Ohms  50  Watt 
250  Ohm>  50  Watt 
300  Ohms  50  Watt 
Dual  200  Ohms  50  Watt  . 

8  Ohms  150  Watts  . 


HIGH  VOLTAGE — CURRENT  MICAS 


PHASE  SHIFT  CAPACITOR 


ODDS  AND  ENDS  BARGAINS 

4000  VDC  Micas  9  for  .99 


U.  H.  F.  COAX.  CONNECTORS 

83IAP-UGI2U— UG2IU-UG-I4U-83I  R-83ISP  .39  ea. 


MEGOHM  METER 


ADVANCE 

D.P.D.T. 

ANTENNA  RELAY 


DUNCO  RELAY  6  volt  60  cycle  coil  OPST  .  $1.39 


OIL  CONDENSERS 

mfd  330  vae— 1.85  6  mfd  2000  vdr— 3.95 

mid  150  «a^  .49  2  mfd  4000  vdc — <95 

mfd  600  vdc—  .29  I  mfd  5000  vdc — 1.50 

mfd  600  vde—  .39  .l/.l  mfd  7000  vdc— 2.25 

mfd  600  vdc—  .59  .1  mfd  7500  vdc— 1.95 

mfd  600  vde—  .79  t  mfd  7500  vdc— 9  25 

mfd  600  vdo—  .79  .OI/.OI  mfd  12  kv 

mfd  bOO  vdc—  .89  dc— 5.75 

mfd  1000  vde— .79  .005  .0 1  mfd  12  k« 
mfd  1000  vdc—  .95  dc— 5.50 

mfd  1000  vdc— 2.95  .015  mfd  16  kv  dc— 5.75 

mfd  1500  vde— 1.25  .05  mfd  12.500 

mfd  1500  vdc— 2.95  vdc— 12.95 

mfd  2000  vdc— 1.45  75/35  mfd  8  16  kv— 7.95 
mfd  2000  vdc— 2.25  2  mfd  (8  kv  d:— 59.50 


WESTINGHOUSE 

Type  MN  Overcurrent 
Reloy,  Adiustoble  from 
250  mo.  to  1  omp.  Ex* 
ternol  Push  Button  Re¬ 
set.  Enclosed  in  gloss 
cose.  Hond  colibroted 
odjustments,  only  $6.75 


Tremendous  stocks  on  hond.  Pleose  send 
requests  tor  quotes.  Speciol  quontity  dis¬ 
counts.  Price  t.o.b.  N.  Y.  20%  with  order 
unless  roted,  bolonce  C.  O.  O.  Minimum 
order  $5.00. 


PEAK  ELECTRONICS  CO. 

188  Washington  St.,  New  York  7,  N.  Y. 


PHONE  CO  7444J 
DEPAHTMENT  EA 
SEND  rOH  BULLETIN 


in  SEARCHLIGHT  SECTION 


SPECIAL  METERS 

WATTMETER.  0-10  Watt*  Full  a<'ale.  W>ston  49'‘. 
5H*  Square  surface  mtd  case.  Sioxle  phase  A.C. 
or  D.C.  11.1  Volt  Nortnai,  140  rolt  MsTlmuin. 
.HO  M.A.  Nornal.  ifiu  M.\.  Max.munt.  t'urrent 
cotl  3.1  <>luna.  ^These  units  hare  been  u<.ied  but 
tia\e  iM-'-n  completed,  cbeiked  and  te^ted  and  are 

fuMv  K  ;arameed>  .  S27.50 

fREQUCNCY  METER.  58  to  62  cycles.  \V<wtlni- 
hou't*  *\pe  IIA.  complete  with  exirrnal  reactor. 
f.Vi'  S  ware  flush  or  surface  mtd.  (State  which 

you  re<4uire»  . $35.00 

FREQUENCY  METER.  .15  to  65  cycles.  Jam.-s  Htd 
die  type  .MK-ll.  Frahin  rihratmg  ree<i  trpe. 
11  re«-<U.  HM)  to  1.10  Tolt  operation.  :<  ui»d 

flush  hakehte  case  . $7.50 

FREQUENCY  METER.  Dual  ranee.  4't  to  '2  A  '8 
to  ti2  cycles.  J.ll.T.  type  Uii  K.  dual  ••i.'TnenT. 
Tlbrafinit  ree-l.  115  tolt.  34'  i<l  f!  metal 

«»e  J5.95 

FREQUENCY  METER,  l-  i  IVcyclrv  \V.v*,,n  617. 
34*  .Vlrcraft  t.tpe.  hlack  s.  aie.  ie,'n  inire  dtna- 
Bome'er  tyrte.  .1  cycles  per  m-  dhiM.  ti  $4.95 
D.C.  MILLIAMMETER.  Wfshm  27*  Kan  trpe 
l-O-l  MA  f*:u  0  fiO  M.v.)  •Iioteiii.-n'.  S.-  'cal 

•00  I  f  ..  HI»M .  $12.50 

RECTIFIER  TYPE  MILLIAMMETER.  \V.-»nn 
typ-  Aircraft  type,  full  scale  .-tmK  1.1  M.\ 
AC,  91**  r.\  IH*  nut,  Td  obm-i  resistan.  e.  h’a  k 

scale  it  0-270* .  $6.50 

DECIBEL  METER.  Weston  30!  ttre*  Cl  ru  tius  '<1 
to  pi  t-  .  un.  r<l  ft  bake  ca>e,  n  MW  r.oo 

Ohrii-,  H;>h  -iietHl  type,  with  ‘1  e>‘i--M*l  wire 
w-'u.  l  muli.pliers  to  exten  1  ranee  I.m  IVice 

l-'^T.SO  . $11.50 

D.C.  MILLIAMMETER.  ~.i  n.  1.2',  r.  irx.a’ure  MA. 
black  .Mrcrtft  st\le  O  1,  1  -j;  hake  ca>e 

llulu\a  Watch  Cm  ...$3.95 

D.C.  MILLIAMMETER.  >•  2  m  n  v*re  met,.r 
Holier  Smiih  0  2  .M.\  "  20  .MV  nio.rtneriT  ’ 
wiuare  $2.50 

D  C.  MILLIAMMETER  :2  '  ni  n  .rure  meter 
Smith  12  M.V  u  MV  fh  ..••;nnt  I 
*q'iar..‘  . $4.50 


PORTABLE  TACHOMETERS 

0-20,u>*0  lll*M  It.iruf.  .Ia*-p»T  —43  A  ■'  Chrunottiet - 

rlc  rn>e  ...  $24.50 

300-120'!.  lotiu  .':*'>'0  12*1*10  Itl’M.  Jones  Mo¬ 
torola  Co..  Multiple  Kaf'je.  ('<  ur.n  imu>  In>1-'*at- 

tng  .  524.50 

800-roo.  1000  .1(10**.  uti'O  r.'*i'*i  HKM,  Jones  Mo¬ 

torola  Co..  Multiple  Itange.  (  'ntlnu-u-  In  I'cat 
Inf  .  $25.50 


TACHOMETER  GENERATOR.  We^t.•n  7'2  •\in-  J4. 

t  lertmnaN  . $22.50 

SALINITY  INDICATOR.  VKNah  .M<-1>-!  M  $<*5  00 
CELLS  for  ah..\e  panel  ..  $60.00 

8C  II6I-A  RADIO  RECEIVER  '  0  210  M<ura- 

cyc1.~..  Opera'e-.  ..f?  11.-.  . . \M  *  -4 

t>Jb‘s  . $34  50 

6C  II60-A  TRANSMITTER.  157  tn  I«7  Mrga- 
cy-'le-.  operates  off  117  lolt  60  cycle,  nitii  t.  . 
eana.'.  10  tube*.  3*  0-1  MA  meter,  e-  52^.50 
QASOLINE  HEATER.  .Mirtnrnla  (jN-.i-24,  l*.(*u0 
li.T  I'..  1  gal.  gaMihne  la>ta  6  hours.  24  volt 
D.C.  supply,  can  be  a«lapted  to  115  volt  •;<*  c\cle 

by  use  of  transfi*rmer  A  rectltler _  522.50 

BOWL  INSULATOR.  Clear  qix-x,  all  hia-^  fl  'uiRs. 


PORTABLE  METERS 

A.C.  AMMETER.  0-3  A  0-15.  Wenton  528  with 

ca.se  A  leads  . $12.50 

0  VOLTMETER.  3-0-3.  W  11.  1’X  4.  100  ohms 

per  r«*It  .  .  .  $9.50 

D  C,  VOLTMETER.  0-3  A  O-l.'O.  W  II.  I'X  4.  200 

ohms  per  volt .  $17.50 

DC.  VOLTMETER.  0-15  A  O-HO.  Holler  Smith 

Steid  Six",  100  ohnus  per  roll .  $21.00 

CURRENT  TRANSFORMER.  Weston  461  type  4.  5 
.Vmp  S«s()tidar>.  .10,  lOO,  2.1(*.  .I00  A  1000  Amp 

Criiiiary.  15  V.A.  capacity.  ace . $35.00 

POTENTIAL  TRANSFORMER.  We>ton  Sll.  for 
u-^  u.th  HU  volt  imstruments.  $lax  potential 
ratio  of  HuO  A  7.10  volt*  to  l.'O  ruUs.  15  VA  , 

1M%  a  c . $90.00 

INSULATION  TESTER.  Vlbrctest  Mrwlel  201, 
Itaiure  (*  J*s»  Mcg*thms  A  0-20n*i  ohms  A  0-150' 
3(H*  r.*M)  Vol»>  AC.  A  l>t\  .Slightly  use.t— ex- 

•'ell'Uit  coruiltlun'  -fniarauteetl  <  $38.00 

INDUSTRIAL  ANALYZER.  Woton  *;;19  ’vpe  2. 
measurf*  VmU-,.  Amp>.  I'ower  Ka  ’*ir  A  Kllo- 
watt>.  single  A-  polvphase.  (I’sed- -excellent  con- 

•  litioii— guaranteed  >  $245.00 

DUAL  RANGE  MILLIAMMETER.  Weston  264. 
0  2.1  A  2'.’*  milliamtueter.  mid  on  vertical  .stand 
with  le.si  coni  . $9.00 


COMBINATION  OFFCRS 

30  AMP  A.C.  METER 
ISO  VOLT  A.C.  METER 

Triplett  331-iP  3"  round  flush  bakelite 
cate 

Both  Meters  for  $7.95 

Both  above  meters  plus  on  eeternol  re¬ 
sistor  to  extend  the  range  of  the  Voltmeter 
to  300  volts 

Complete  tor  $8.95 

30  AMP  A.C.  METER 
150  VOLT  A.C.  METER 

Triplett  332-JP  3'*  round  flush  metal  cose 

Both  Meters  for  $6.95 


AC 

VOLTMETERS 

f»  r.  G.E,.  AW  4 

,  2*  U-Il  hi  >c.  “O*!  oc. 

$2.50 

(»  11.  G.E..  AW 

41.  2'  IM5  '1  M-.  S  gtial 

IS  lUJ  . 

$2.50 

0  11  G.E.,  AO  22 

.3'  ll-B  hi  M- . 

$3.00 

*»  r  Wrston.  47'‘ 

run . 

$4.50 

•1  11  W.H..  NA  3 

.  1*  11-11  . 

$3.95 

n-4>»  W<$ton.  '.’.7. 

2-  ll-M  4'’n  cvf . 

$3.50 

h  4'  W  H  .  VA  .1 

,  2'  11-11  4*»**  «-yo . 

$3.50 

0-:*  wpston. 

2“  It  M  'tig  m*d . 

$2.95 

■  i-ro  G  E..  AO-2 

2.  It  11  4"'*  CM . 

$4  00 

'•  11U  Triplett.  1 

2  .IT*.  '  U  M  . 

.  $4.00 

(*-im  Triplett.  7. 

1  JP.  '  It  11  . 

$4.50 

(*119  .fiplett.  33l-Jr.  11  11  W  llf'vStrr 

!<>t  39.1 

vnU4  . 

$5.50 

O-.VtO  G.E..  AO 

“ . 

512.00 

DC  MICROAMMETERS 

U  2i*u  W.H.,  NX  35.  S'  II  H  MR  35  W 

2i*0  IH' 

I’A  .  . 

.  $8.50 

0  4**11  Triumph,  4'x4  S*  F*  R . 

.  $5.50 

0  100  0*  Jur  Amico.  2*  U-U . 

..  $3.00 

U-.100  Gruan.  22I-T.  r  IMl  . 

...$3.95 

9-.100  Simpaon,  6103.  2*  R  H  . . 

...$3.50 

0  .100  Triplptt.  0221-T.  r  R-R . 

....$3.50 

AC  AMMETERS 

9  .39  Tfiplett.  .331-Jl*.  3-  R  i:  . 

$4  00 

0  .;9  Triplett.  312  Jl».  3'  R  M  . 

,  .  $3.50 

0-m  G  E  AO  22.  '  H  R  . 

.  $4.50 

0-19  W  H  .  \  \  3.1.  .3*  R  11 

$150 

u-M*  12'*  Burl,  y:\i- .  r  \i  ii  \ 

V  l.\l  T  atis 
$7.50 

0  t.ii  12*1  Burl.  32Xi’.  .'  R  H 

Trati-  . 

vvith*'Ut  Kxt 
.  $4.10 

1  '*  1.1*'  G  E..  AO  22.  ?“  R  R  ‘  Amp  i 

m.t.  with  ••xt. 

DC  MILLIAMMETERS 

9 

G  E.,  DW-41.  2'  R  R  Sp^.*  R<  ale.  . . 

$3.00 

0 

1  G.E..  DW  51.  r  U  R  Spec  Scale  .... 

$3.50 

0 

1  W  H..  NX-33,  2*  R  R  R’ark  Sp*'c  S*a> 

$3.00 

9 

1  G  E..  DO  41.  .T  n-R  . 

$5.50 

0 

1  G  E..  DO-41.  1'  R  R  Sj*e.  Scale 

$4  50 

9 

I  McClintnvk  S-Ull.  5-  R  11  Sp.r  S.-xIn.  . 

$3.50 

n 

1  McCIIntock.  3*  U  R  Spee  S.  a’.  . 

$3.50 

1  W  M..  X'X  95,  3-  R.R  MR  55  5V  nn 

1  i>r 

M\  . 

$7.50 

9 

1.1  Hifkoh.  56  n.  2*  n  M 

$2  00 

0 

3  Gruen.  OW-1<in.  2*  R  R 

$3.50 

f 

9-1  W  E..  3'  R  R  ro'i.cp'rlc  -‘vie  . 

$3  90 

9 

11  Simpson.  2*’.  3*  R-Il 

$4  50 

9 

29  G.E..  DW-.1.1.  2*  R  R  R  T'  k  S  aV  .. 

$3.00 

9 

29  G.E..  DO.r3.  3'  S  R  .  . 

$3  75 

9 

39  G.E.,  do-41.  3*  R  R 

$3.50 

n 

89  G.E..  IV>  41.  1*  U  R  . 

$3  75 

9 

119  Gruen.  .198.  2'  R  R  . 

$3.00 

9 

2*91  Gruen.  ill,  2*  U  R  .. 

$3  90 

9 

2('0  Marion.  3*  U  R . 

V4.9.3 

0 

299  Stmpvon.  21.  3*  R  R  . 

.  $4.50 

II 

299  G.E.,  1)0  41.  3'  R  R  . 

$4  50 

299  W.H..  NX  31.  3-  R  R 

$-t  50 

00  W.H..  NX-3,3.  2*  R  R . 

$3.95 

DC  AMMETERS 

9  2  Simpvon,  2i.  3'  U  R  .  .  .  • 

.  .  $4.00 

0-.1  Gruen.  .131.  2*  R  R 

$3.50 

O-H.  sun.  .AP  381.  .3'  R  R  .. 

$3  50 

9  M  Triplett.  <'321  T.  3'  UR. 

V4.00 

0  39  Hoyt.  123.  2'  U-M  . 

$7.50 

39  9  ::9  Beede.  2*  R-M . 

$2.95 

:;9  9-39  G  E..  DW-ll.  2*  U  M 

$3.10 

:;<»  9-39  U  S.  Gaug*.  2'  R  M 

$150 

0-110  Simpson.  12.1.  2'  R  M  vvi’h  -.hiiiit 

.  $5  50 

9  299  Weston.  199.  2*  R  R  «l'h  -h  ir’ 

57  50 

I*  2UU  G.E.,  IM)  41.  3'  R  R  vvith  t.  i.' 

$9.50 

0  390  G  1»W  11.  2'  R  11  with  -‘.utit 

...  $7.50 

0  .199  G.E.,  DW  vll.  2'  R  R  lew-  vlait.:.. 

.  $3.50 

RF 

AMMETERS 

9-129  M.\  Simpson. 

2.1.  R  R  . 

.  $7.50 

•*  i  G.E  .  ItW  44. 

»•  R  R  bl  sc . 

...  $2.95 

•*  I  G  E..  I»W  44. 

2'  R  IT  . 

.  $3.50 

•  1  G  E..  I»W  -2, 

'  R  M  . 

. .  $3.00 

U1  1  G.E..  1>W  .12 

2'  R  -M  hi  sc . 

.  .  .  $2.95 

U  1  .1  Weston,  .107. 

2"  R  M  hi  -rC  . 

....$2.50 

II  !  •  Wevton.  421. 

3'  R  R . 

$8.25 

9  2  Simpson.  131. 

2'  R  R  . 

$3.50 

J  Weston.  42-’. 

'  R  11 . 

.  . .  $8.50 

9  2.-,  Weston.  1i>7, 

2  R  R . 

.  $3.95 

0  2.5  McClintork. 

3'  R  R  s  ;ris  111 

$4.50 

0  2.5  Simpson.  31 

3*  R  R . 

.  $4.95 

0  2  5  Weston.  42' 

3'  U  R . 

. .  $8.50 

0  2.5  W.H  .  NT  3 

.  3'  11  R  . 

.  $5.50 

9  3  W  H  ,.  NT  3.1. 

.3'  R  R . 

.  $5.50 

9  3  Weston.  421.  T 

•  R  11  . 

..  $8.50 

<1  3  Weston.  421  3 

R  R  W  Kx*  (Yoiple 

$9  50 

9  4  G  E..  I»W  44. 

2*  R  R  hi  sc 

$2.95 

('  •  Weston.  42.1. 

•  R-R . 

.  .  $8  50 

'I  2'*  Weston,  ''C. 

2*  U  R  . 

. .  $3  50 

**  29  G  E  .  1*1)  44, 

.3'  R  R . 

,  .  $4  95 

9  :',9  Triplett.  n347-A.  3'  S-R  W/Kst 

leaiR  A 

- .ciple  .  . 

. . . .  $8.00 

DC  VOLTMETERS 

0-:t  Simpson.  12?1.  2*  R-M  rinp  mtd . S2.00 

0  5  W  H..  NX.33.  2'  H  U  200  r.r . $3.50 

0  10  Sun.  2.M’4.'.8.  2"  U  1!  100  r.'v . S2.50 

0  15  Ciruen.  GW  '.o.'..  2'  II  11 . 13.50 

015  McClintofk.  It  ion  11  1.  2"  H  II  Ill«t-k  sn.ln. 

1IM.0  r.r  .  $3.00 

0  :;n  Oelor  210.  2"  U  H . 12.50 

0  .30  G  E  .  IIW  41.  2"  I!  II  2'.0  r  > .  12  95 

(I  "0  Weston.  201,  2-  It  II  200  r.'v .  55.50 

n--p  Reidrile.  2-  It  M  51.00 

n  150  Wwton.  201.  2'  H  II  Surf  ml.l  2.>0  r/t.  S4  50 
0  1,50  G.E..  I>4V-5I.  2"  H  R  Si-elnl  -rxle  53.95 

n.f.oo  Son.  2-  R  II  MR25W5no|)t  VV .  57  00 

0  5  KV  W  H..  .VX  2'  R  II  1  M.2  mrt.  le«« 

rerl'tnr  . 14.95 

0  15  KV  W.H..  XX  25,  2-  R  11  1  MA  mtl.  ^th 


15  KV  G  E..  I'll.  .52.  2- 


0  15  KV  W  H.,  XX  25. 


. 11.95 

nr.  1  MA  mvt.  le— 
.  14.50 


lev.s  re.l'tnr .  .  13.50 

0  20  KV  G  E..  ltd  41.  2-  R  I!  1  MA  mtt.  I.«- 

re-lstor  .  . 54,50 

0  25  KV  W.H.,  X'X-2.5,  2-  R  R  I  K  1  M.  mvt.  le-v 


All  meters  are  in  round  flush  bake¬ 
lite  case  with  white  scale  and  are 
standard  in  every  respect  unless 
otherwise  specified.  All  items  ore 
Surplus  —  New  —  Guaranteed  unless 
specified  otherwise. 


MARITIME  SWITCHBOARD 

338  CANAL  STREET 
NEW  YORK  13,  N.  Y. 
Worth  4.S217 


Orders  accepted  from  rated  concerns, 
public  institutions  *  agencies  on  open 
account,  others  please  send  25%  de¬ 
posit,  balance  C.  O.  D.  or  check  with 
order.  All  prices  FOB  our  warehouse, 
N.Y.C. 


228 


July,  1949  — ELECTRONICS 


Price 

IIM.M 

4.95 

4.95 

2.95 


Price 
I  1.49 

I.9II 


Type 

4SA7GT 

4SB7Y. 

4sr:7 
9SD7GT 
4SP5  . 
9SP5GT 
4SP7  . 

9SG7 
4SH7. . 

9SJ7 

4SJ7GT 

4SK7  . 

4SK7GT 

4SL7GT  . 

9SN7GT 

4SQ7. 

4S07GT  , 

9SR7 

9SR7GT. 

9S.S7 . 

4ST7 . 

9SV7 

4T7G 

4I75<;5 

4l'«GT 

4t'7G 

9V4 

4V4GT 

4W7G 

9X4 

4X5CiT 

*Y*<; 

4Y7G 

4Z7<; 

4ZY5(; 
7A4/XXI. 
7A5 
,  7A* 

7A7  . 

1  7A* 

7AD7 
7AF7 
7AG7 
7AH7  . 

7B4 

7B5 

7B4 . 

7B7 

7R8 

7C4  12J43A 

705 . 

7C:4  . 

7<’7 

I  TBS  1241 
7F4 

1  7B7 
7P7 

;p* 

7G7  1232 
7H7 
7J7 
7K7 
71.7  . 

7N7 


Price 

I55.44 

1.54 

1.54 

.49 


Price 


Type 

l2t.P4 

15E 

15R 

23IM 

24<; 

35T 

45SPEC:. 
75TI. 
i4rrH  . 

144TS 

II4A 

I14R 

124 

I2IA 

243\ 

245H 

211 

2155 

2I7< 

215 
221 A 
2311> 
242< 

249< 

254R 

254TH 

254TI. 

292A 

254 

259A 

242A  R 

274A  H 

282A  B 

294A 

29IA 

294A 

344B 

344TH 

344TI. 

1  347A  . 

314A 
'  .327A 
'  3MA 
3.39A 
354A^B 
3540  D 
3MAS 
371A  8 
393A 
394 A 
399A 


Price 

13.95 

.49 

.49 

4.95 
75.44 

3.44 

49.95 
.49 

2.95 


Type 

I2SN7GT 

I2SQ7 

l2Sd7GT  . 

12SR7 

USR7GT.- 

12X3  . 

I3Z3 

I4A7  I2B7 
I4AF7,  XX1> 
I4B4  . 

1484 

14CS . 

I4C7 . 

14X4 . 

I4E7 . 

I4P7 . 

t4P4 . 

I4H7  . 

14J7  . 

I4N7  . 

1407 

14R7 . 

14S7 
14W7 
14X7  . 

14X4  .  . 

19  . 

19T».  . 

22 

24A  .  .  . 

25A4 
25A4G 
25A05GT 
I  25I.4GT. 

25Y5. 

I  25/5 
I  25/4GT 
I  24 
1  27 
2407 


Price 
S  4.95 
9.54 
4.95 
4.95 
4.95 


Price 
t  .54 


Type 

IB22 

1B2.1 

1B24 

1B2.5  5 

1827 

1B29  . 

1B32 

1B.34 

IB4M 

1B44. 

1B44 
1P2.1 
1S21  . 

2B4 

2API . 

2C:4  .... 

2C21 _ 

2022 

2024  5 

2<'~34 

2<44 

204.3 

2<A4 

2044 

2D2I 

2E22 

2E24 

2E25  . 

2E24 

2E34 

2J2I  5 

2J24 

2J31 

2J32 

2J33  . 

2J34 

2J37 

2J35 

2J49 

2JRS1 

2J54R 

2K2.3 

2K25 

2K28 

2K41 

lAPI 

3B22 

3B23 

3B24 

3B24 

3B27 

3B25 

38PI 

3022 

3023 

3024 
3<'44 
30PI 
30215 
30PI 
3FP1 
3E29 
3PP7 
3231 
4-45  5 
4-125  5.. 
4-2545. 
4AI 
45P14 
4B24 
4035 
4E27 
4224 
5API 
S5P4 
SBPl 
SBP4 
50PI 
50P7 
5021 
5PP7 
5GP1 
5HP4 
92P2 
5LP1 
SI.P5 
5NPI 
4AP4(; 
4C:21 
404 
4P4 
424 
7BP7 

7023 

7024 

7025 
9C2i 
9GP7 
92P1 
91  P7. 
9NPI  . 
143 

14SPEO 

I4HP4 

14<.P4 

120P7 

I20P5 

121- P7 

12<iP7 

I2HP7 


Type 
535 
541  . 
54.3  . 
545  W 
551 


3V4 

5AZ4 

SR4C:Y 

5T4 

5i:4c; 

5V4<; 

5W4 
5W4(;T 
5X4G 
5Y3GT 
5Y4C 
5Z3 
5/4 
4A3 
4A4 
4A7 
4A8 
4A5GT 
4AB5  4N5 
4AB7  1553 
4AC5<;T 
4AC7  1552 
4A04 
4A07G 
4AP4 
4AG5 
4AG7 
4AH4 
4.A25 
4AK5 
4AK4 
4AL5 
4AL7GT 
4AQ5 
4A09 
4AQ7C;T 
4AR5 
4AS7G 
1  4AT4 
4A14 
,  4AV4 
4B4G 
4B5 
;  4B4G 


RK45  24.95  , 

RK72  1.95  ‘  ! 

RK73  3.95  > 

RX124  14.44  I  I 

S0549  4.95  ; 

T24  1.54 

T55  3.95 

T244  14.95 

TZ24  1  54 

TZ44  2,95 

rH54  5.95 

V74D  4.95 

VR75  .98 

VR78  .75  I 

VR94  .75 

VR9I  1  49  I 

VRI45  .94  I 

VRI54  .75 

VTI27A.  3.44 

Vl'lll  1.19 

WL444  14.95 

35  L44II  14.95  . 

WL532\  4.95  , 

WI.542  .  154.44 

Wt4l4  145.44 

/225  1.95 

/BI24  4.95 

/P477  12DP8  14.95  j 

4A2  1.49  I 

4A3  VR7S  .94 

4A40  1.44  : 

4B2  2.45 

4H.3  \  R94  .75 

40.3  VR145  .98 

40.3  VR154  .75 

03  4  8* 

4/4  .  .88  I 

P/40  .88 

018  .54  , 

IA.3  .72 

IA4  1.28 

IA4P  1.54 

|85<;T  .72' 

IA4  1.28 

lATGT  .  .84 

IH.3<;r  1.49 

IR4  1.54 

1K5  258  1.28 

1H7GT  1.44 

|05<;T  .  88 

U.4  1.28 

1070  ..  1.28 

105<;P  1.55  ^ 

,  tl>7G  1.28  ; 

108GT  1.54 

,  1E5<;T  .  1.38  ' 

1E7G  .  .  1.54 

IF4  .  1.44 

1P5G  1.44 

1P4  1.54 

1P7G  1.54 

1G4GT  1.44 

1G4<>T  1.44 

1H4C;  .88 

1H5C;T  .44 

lH4f;  1.28 

lH4<iT  I  28 

124<;T  1.28 

1L4  84 

<  lt.A4  1.44 

1I.A4  1.44 

1IB4  1.44 

1L05  1.44 

11.04  1.44 

11.05  1.44 

11.F.3  1.44 

II.G5  1.44 

1LH4  1.44 

ILN.5  1.44 

l\5<iT  .84 

IPHil  1.44 

i  105GT  1.44 

IR4  1.44 

IRS  .H4 

IS4  .94 

'  IS5  .72 

IT4  .84 

.  1T5GT  1.44 

11'4  .84 

U'5  .72 

'IV  .88 

.  2A3  .  1.28 

2A4G  ..  1.28 

2AS  .88 

2A4  .  1.44 

'  1  2A7  1.44 

!  2B7  88 

;  2V3G  ..  1.98 

;  2X2A  .  1.25 

.  .  3A4  .39 


844JR 

849 R 

872A 

874 

878 

884 

885 

891 

892 
9e2Pi 


44IA 
443A  B 
448A 
4I7A 

434A 


4B8 

4BK<; 

4R54 

4RF4 

4BC;4(; 

4RH4 

4BJ4 

404 

405 
44:.5<;t 
4r:4 
407 
4C:8G 
404 
408G 
4F.5 
4F4 
4P5 
4F5GT 
4P4 
4F4GT 
4P7 
4F8G 
4G4G 
4H4 
4H4GT 
4J5 
4J.5GT 
414 
4J7 
4J7GT 
4J8G 
4K5GT 
4K4GT 
4K7 
4K7GT 
4K8 
4K8GT 
41. 5G 

:  414 
:  41  4G 
4I.4GA 
41.7 
41.7G  . 
4N4G 
4N7 

t  4N7GT 
I  4P5CT 


4541H 

527 

5.31 

532A  . 

575A 

741A 

743A 

745 A 

74403' 

747A/B 

748A  . 

7I4A 

713A 

7UAV 

7I5A,  B. 

7I5<. 

717A 

72403' 

72IA  B 

723  5  B 

724  5  H 

725  5 
724  5 
754rL 
844 

841  5 

842 
84.3  . 


8445 

8*11 

8412  5 

84135 

84145 

8414 

8424 

8475 

r5B 

041 

rT07-» 

rK|4*5 

OK  1 4*4 

OK  149* 

PP54 

PI  ir 

FI  30 

FI235 

F444 

FG17 

FG27  5 

FG33 

FG47 

FG8f  5 

FG145 

PGI775 

FG235 

FG2.38B 

GM44 

GI.547  5 

GI.534 

G1.959 

Gl.49r 

HPI44 

HF244 

HF2I4 

HY45  . 

HY49 

I  HY75  . . 

!  HY4I5 
MYFIM8 

I  KV4tt 


7S7 

7V7  . 

7W7 

7X7/XXFM 

7Y4 

7Z4 . 

14 

I2A 

I2A4 

t2A4GT 

12.57 

I258GT 

I2AH7GT. 

12AI.5 

12AT4 

I2  5T7 

I2AI'4 

12.507 

I2BA4 

I2RF4 

ik:8 

I2F5GT 

I2H4 


59 

74L7GT 
7IA..  . 
75  . 

74  .... 

77  . 

78 


83V 

84  4Z4 

85 
89 

89Y 

II7I.7CT 

II7M7GT 

II7N7GT. 

II7P7GT 

1 17/3 

U7/4GT 

II7Z4GT 

FM-1444. 

ITX124  ... 

|fX244  ... 


4R7GT 

4S7 

4S7G 

458GT 

4S.57 


I2HJ7 

12SJ7GT 

12SK7 

I2SK7GT 

I2SI.7GT 


(ALL  TUBE  TYPES  IN  STOCK  NOW<»SUBJECT  TO  PRIOR  SALE--PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE) 


2Q%  DEPOSIT 
WITH  ORDERS 
UNLESS  RATED 


NIAGARA  RADIO  SUPPLY  CORP. 


160-E  GREENWICH  STREET 


NEW  YORK  6,  N.  Y. 


Phone 

DIgby  9.1132-3.4 
All  Prices  F.O.B. 
N.  Y.  C. 


9  SEARCHLIGHT  SECTION 


ELECTRONICS  — iu/y,  1949 


.72  I  35/51 
.72  I  35A5  .  . 
.72  I  3SB5 
39  I  351  4GT 
.72  I  35354  .  . 
.72  35Y4.  .  .  . 

.72  I  35/3 
I  44  I  35Z4GT 
.72  i  35/5<;T 
.88  34 

88  .  37  . 


94  I2J7G 
1  44  I2J7GT 
1.42  12K7Gr 
1.14  12K8 

f  14  I2K8GT 
.4*  120701 

l.l*  >  t2SA7 
I  84  12SA7GT 
94  12S07 

94  12SF5 

.44  I2SP5GT 
1.44  I2SF7 
84  I2SF7GT 
.72  '  I2SG7 


NEW  LOW  PRICES! 


WATCH  THIS  LISTING  EACH  MONTH  FOR  LATEST  CHANGES 


ALL  BRAND  NEW 
STANDARD  BRAND 


MINIMUM  ORDER  $5.00 
QUANTITY  PRICES  ON  REQUEST 


SEARCHLIGHT  SECTION 


Stock 


Fracttoii;il  Motors  M  KH).  3  16  HT. 

iiU'ounil  wound.  Cont.  duty.  1)5  v.  DC. 
diani.  ■  Ik.  1^*"  Rhafi  e\t-  x 
HI  .  rs.\-lTI  Price  W.75  each. 

\iilt  models  also  .ivailable.) 


IM’  Shunt 


l.cliuift  Input  2^  volts  DC 

at  «>0  anipM  imiput  115  volm  three  phase 
4*^0  cycleH  at  750  va.  0.90  l‘  F  Second 
nutptit  Volt.iKe  of  26  volts  400  cycles  at 
50  V  A.  VoltaKe  an»l  freuuency  reifulated. 
pe^il^ned  for  tiee  with  variotis  autopilots. 
stoek  rSA  209  $79.50  coch 

lloltxcr  4'iilNit  MO-1  !9II— Similar  to  MO- 
149F  but  draws  44  amps  D('  at  2S  v.  Out¬ 
put  ratinKS  are  at  0.90  P  F.  F.qulpP^d  with 
hl^h  altittule  brushes.  St»»ck  2rS.\-4 

Price  $34.50  each 


(ieneral  Klei'trlc  —  Input  S9 

volts  D('  nt  3>  amps,  (.lutimt  lin  volts  400 
cycles  4S5  V.A  at  0  90  P.F  Weight  15 
11...  stock  rSA-41  Pfite  $12.50  each 


GYROS 

Sperry  .A6  VerlUal  <i>rG.  Part  No  644841, 
115  volts  40»  cycle  3  phase.  $19. .%0  e«. 
Sperry  A3  IHrertlonal  Gyro.  Part  No. 
«:.6029.  115  volts  400  i  ycle,  3  phase. 
S<-hweln  Free  &  Kate  Gyro.  Type  46800. 


Srhweln  Free  &  Kate  Gyrih— 45600— Stock 
jr.'^A-MR  Special  Price  $8.75  each. 


IkNllne  >Yr-13  AC 
Motor 

115  v  60  cycle*.  1/40 


MAGNESYNS 


SYNCHROS 

Navy  Types 

IK.  I'-T.  5c-,  5F. 

1.  r.Mc-T,  5SF.  51ISF. 
>c!,  (il)c!.  «<:,  (iDC,  711. 


Prices  on  Request 


DYNAMOTOR 


»DELCO  CONSTANT 
SPEED  MOTOR 
A-715S 

l/.io  .3600  rpm.  Cont 
duty.  24’*  diam.  x  5H“ 
shaft  extenst'in.  5  :t2’'  di^m  4  hole 
ounlinK-  Slock  5^.<.\-94.  Price  $1.75 


AMPLIFIER  SPECIAL 

I'iniieer  5  tiil>e  amplifier  converted  for 
Autosyn  input-  ll.-  voTts.  400  cycles. 
SttK'k  :rS.K-4j.\  Price  $29. .50  each  net 
with  liilieh. 


ALSO 


COMPLETE  400  CYCLE  SERVO  SYSTEMS 
PIONEER  TORQUE  UNITS  (400  CYCLES) 
400  CYCLE  BLOWERS 
PRECISION  AUTOSYNS 
MAGNETIC  AMPLIFIER  ASSEMBLIES 
ETC. 


Blower  Assembly 
MX.215/APG 

John  <'>ster  C-2P-1L 
28  V.  Ih:  7000  RPM 
1  100  hp.  »2  L*K 
Hlower. 


DC  SERVO  MOTORS 


(  -I  Autopilot  T^ervo  I'nit  2S 


LP-21-LM  Compass  Loops 


QUANTITY 
PRICES 
ON  REQUEST 


>  Delco  5069166  Motor 

L  Alniro  PM  fleM.  27.5  v. 
r  ix*.  r  X  1“  X  2"  Ig.  Pln- 
l«»n  pt'iir  on  shaft.  Slock 

Price  $:{.75  ea«li  plus  15c  fi.p- 


rnlverHat  Klectrlc  DC 

W.K  KS-5603.L02.  28  v.  DC 
'♦  6  amps.  1/100  hp  4  lead 
shunt.  Stock  5rSA-233 

■•rice  $1.95  ea.  plus  15c  p.p. 


Del<‘o  .5069625  Constant 
Speeil  IK  Motor,  27  v. 
DC.  120  rpm.  Governor 
controlled.  Stock  jrSA- 


r- 


AC-SERVO  MOTORS 

■■  ^ 

w  W 

Pioneer  rK-2  and  10047-2.\  for  400  cy. 
KollNnian--776-01  ftir  4t»0  cycles 
IMehl  — KP.25-3  KPK-25-11  (CDA-211052) 

an.l  ZP-105.14  fttr  cycles. 

Prices  on  Request 


qjH  SEARCHLIGHT  SECTION 


THERMOSTATIC 
TIME  DELAY  RELAYS 

Anipentf  niit-  115  No-4'-  ' 

n«*AT»-r  lol'awe  ir>V.  Numtally  <»i>rD 
SI‘ST  cctittai-tH.  4'>  (It*!*;,  ('ontact 

rathiK  Iir.V  :\A  .  A.C.  icr  44iiv  .  AO. 

2A.>  niAZ  Tolraav  on  i'onta<*Tji — lUOO. 
max  vi'lraitf  Im-’  <x)ii*ai'U  an«l 

S./r  3  1<  32  X  1  >»»”  oxerall.  HH 
Ma.ie  l.-r  I'.  S.  Na\y,  llW 

New  surplus . $1.10 


MOTOR  GENERATORS 


New . $97.S0 

Sam**  a'  but  fi»r  230V  Im‘  $125  00 

,Mpnt  .  ^ 

IM*'bl  12‘'V  nr  TO  12"V  AO.,  fill  CV  .  1  I'h  . 
2..S  K  V  .  I'  K.  4  ('omplrt**  with  toacni'tic  con 
ttillrr.  2  Tifbl  ib'*<Mat'  aioi  full  M*t  of  -.pan*  part-* 
tDi'lU'i.tiR  'pait-  iirmatiirc-i  fur  K*‘n*‘rator  aiol  motor. 

New  .  $185.00 


New  .  $165.00 


1-0  '•  ?  . 


A  tmall,  liqhtwaiqht,  portobl*  inatrumant 
dasigned  to  maatura  paak-to  paak  Toltagat 
of  racurren!  wavat.  particularly  of  tha  typa 
normally  found  in  radar  vidao  circuits.  It 
IS  aspacially  intandad  for  usa  in  salting  tha 
laaals  of  vidao  and  synchronising  voltagas 
in  radar  aquipmant  whara  tha  ralationships 
batwaan  thasa  voltagas  ora  important  to 
lha  oparotion  of  associatad  aquipmant. 

Dasignad  by  Rodiation  Lobs.  M.l.T.  for 
tha  U.  S.  Navy. 

Type  TS'487U  Price  $49.50  each 


# 


LINEAR  SAWTOOTH 

POTENTIOMETER 

W.E.  No.  KS  1SI38 


Brand  New  $5.75 


STEPDOWN 

TRANSFORMERS 

Input:  IISV.  «t  cjrrlri. 
Output:  20  V..  St  10  soipt. 
Alno  tappp.l  at  6V..  f„r  pilot 
IlSbt.  I'lcal  for  Selenium  Rec- 
ttrier  Appllcalbins.  etr 

Brand  New  $2.45 


RADAR  COMPONENTS 

CRP.23AGC  Load  Dividers  for  use  with 
S.G.  Modernization  Kits.  New. 
CBM-SOAFO  Navy  type  Rodor  Repeater 
Adapters  New  and  complete  with  14 
tubes,  coa>  fittings,  installation  plans 
and  wiring  diagrams. 

SO  Series  Rader  P  P  I.  Units  and  accessory 
Control  Panels  New. 

Synchro  Amplifiers.  New 

Type  CARD  23AEK  Bearing  Control  Units. 

New. 

Type  T.D  Y.,  SO  1,  S013,  SO-3  Radar 
Antenna  Assemblies.  New. 

T  D.Y.  Antenna  Control  Units 
Rodor  Tubes,  types  4C3S,  7BP7,  3B24, 
3C4S,  721  A,  2J62,  9LP7,  3B22,  1B24, 
IN21 B  Crystals,  etc. 

Rodor  Crystals  Raytheon  98.35  KC. 

Type  SO-11  Rodor  Modulator. 

Type  SO  )  and  SO-3  Tronsmitter  Receivers 


MODEL  AN  APA  10 
PANORAMIC  ADAPTER 

Provides  4  Types  of  Presentation: 
(1)  Panoramic  (2)  Aural 
(3)  Oscillographic  (4)  Oscilloscopic 

IhHsittnt-tf  ff*r  iiw**  v4;th  r**calYin«  e*iuipmfnt  A-N 
AMU  AN  AMU  *.  AN  ArU  4.  S<  M  5«7  or  any 
rt-ffiit-r  WiTh  1  F.  «>f  4^^kr.  !i  2m**.  dp  30Tn.-. 
With  21  lni'iu<Ung  3*  m-din*  tulte.  C'DUVfrtcd 

t'tr  Dpcraii'tri  tm  ll.'-  V.  tJO  cycle  vmrec 

Include!  80  Rtie  T.  M .  $195.00 


RELAY 

Clara  octal  bade  Kelay 


SELENIUM 

RECTIFIER 

Bridge  Typa 

Input:  36  V  .\r 

Output:  2x  V.  IH'.,  1.1  Anipft. 

Brand  New  $2.75 


WESTERN  ELECTRIC  A 

MERCURY  ■ 
CONTACT  B 
RELAYS  # 

TYPE  D.168479 

These  relays  are  glass  sealed,  mercury- 
wetted  contact  switches  surrounded  by 
operoting  coils  and  encased  in  metol 
housings,  mounted  on  an  octal  tube  base. 

TYPICAL  APPLICATIONS 

•  High  speed  keying 

•  Tabulating,  sorting  and  computing 
machines 

•  Relay  Amplifiers 

•  Vibrator  Power  Supplies 

•  Servo-mechanisms 

CHARACTERISTICS 

•  Hi^h  speed  of  operation 

•  Constant  operating  characteristics 

•  Freedom  from  chatter 

•  High  current  capacity 

•  Long,  trouble-free  service 

Single  Pole,  Double  Throw  Contacts.  Two 
coils  of  700  ohms  ond  3300  ohms.  Operoting 
current  with  coils  connected  in  series  6.6  nto. 
Releose  current  5  2  mo. 

When  operofed  under  specified  conditions  this 
reloy  hos  o  life  expcctoncy  of  1000  hours  ot 
60  operotions  per  second. 

Overall  length— 3-3  8".  Ovcroll  dia. — 1-5/16" 

Brand  new  0  M  ^  C 

Priced  at  a  froction  ^ 

of  Government  cost  •w 

Send  for  4  poge  Technicol  doto. 


8,000-Volt  TRANSFORMERS 


Brand  new  in  sealed  cans  $27.50 


SHOCK  MOUNTS 

Lord  ^20.  3'  X  3*  X  - 

U.  S.  Ruther  S5I50  C.  x  x  1‘ 
Lord  15.  X  x  l'w‘ 

Lord  2  10.  !»%•  I  l‘%'  1  K' 

Lord  23.  X  1 V  X 


PARABOLOIDS 

1 7 'a'  «liani**tt'r.  .-pun  makOie'ilum  ■li.she'i,  4  in>-hea 
•ltH‘p  Ut*mrDrrtNl  pfruntftfr.  Two  twYs  uf  mDunting 
brBi*k**t4  Dll  rear  itp**nnK  at  apex  fur  waveguide 
i|.p*de  assembly  14“  x  IS*. 

Brand  new,  per  pair,  $8.75 


SOUND  POWERED  TEL. 
FIELD  SETS 
Type  TP3 

For  two  wav  signalllnx  for  voice  comiiiufileatloa. 
Nd  l»aTtenf>  neenitsl.  Mav  lie  ustsl  on  metallic  or 
grDundt**!  ein'uit**,  <*pen-wlre  llnfx,  oablee  nr  cir¬ 
cuits  Using  l<H*al  battery  tvlephiinea.  hwitchboards; 
two  uav  ring  down  trunk  rircultH  nf  ctmimon  bat- 
terv  switi-ldHiardw.  etc.  Contain* <1  in  treate*!  water- 
pruuf  fabric  oa.s*-4  w:*b  adjustable  carrying  strapn 

Brand  new . $29.50 

Per  Pair . $55.00 


25,000  VOLT 
CAPACITORS  STANDARD 
BRANDS 

In-rtwn  Tm).  KI’  Z'.niKI  volt.  ...  MKl).  Slu 
Iti4“x4‘a*  with  muuntlng  bra^keta. 

Brand  new  . $23.50 

I.-l.iHin  VdMs  IMFO  Cat.  No.  1463.  Size  irxl64* 
x4*  With  mDunMng  flange. 

Brand  new . $14.50 


All  prices  indicated  ore 
FOB  Tuckahoe,  New 
Yark.  Shipments  will  be 
made  via  Railway  Ex¬ 
press  unless  other  in¬ 
structions  issued. 


ELECTRONICRAFT 

INC. 

5  WAVERLY  PLACE  TUCKAHOE  7,  N.  Y, 


All  merchandise  guoron- 
teed.  Immediate  delivery, 
subiect  to  prior  solo. 

All  Prices  Subject  to 
Change  Without  Notice 


ELECTRONICS  — 7u/y.  )949 


231 


#  SEARCHLIGHT  SECTION  Q 


UNIVERSAL  JOINT 

ALUMINUM 

W  tonf  X  Vi*  0.  0.  >4*  ID 

ONLY  40c 


- CAPACITORS - 

POSTAGE  STAMP  MICAS 

Mmmt  200nim{  S60niiiit  .OOlSmld 
10  60  220  600  .002 

18  70  251 »  O.SO  .0026 

20  90  270  660  .0027 

22  100  350  600  .003 

25  140  370  .oOlmfd  .0030 

40  150  400  .0012  .007 

47  160  470  .0013  .008 

60  180  500  .00135  .01 

Price  Schedule 

8.2inmf  te  .OOlmfd  54  OOimfd  to  .008mfd  I2« 

.OOI2mfd  to  .0O2mld  7e  Olmid _  164 


COAXIAL  CABLE 


Price 

.21 

.25 


RG  8/U  52  OHM— P«r  1,000  ft.  $50 

RG  22/L'  95  OHM  (5  cond.) 

per  1000  ft..  »120.l)« 
III'.  U  93  OHM  per  1000  ft. .  .  .»  jO.lKI 


COAXIAL  FITTINGS 


SILVER  MICAS 

lOmmt  125nim{  TOiinitut  iMOrotuf  .Oii2.'itufd 
22  150  4011  7tH»  .Ot)27 

30  180  430  750  .003 

50  200  4>'>6  820  .0033 

62  240  470  .OOlnitd  .0030 

66  250  48^  .0012  .004 

68  300  510  .0013  .005 

100  330  52.>  .0015  .0051 

110  360  .V)0  .002  .(NK>8 

120  370  665  .0024  .01 

Price  Schedule 

lOmmf  te  .OOlmfd  lOe  tiOlmid  to  .(K)68mfd  504 
.00l2ni1d  to  .Q027mfd  204  .Oimfd  G54 


PULSE  TRANSFORMERS 

.\  124  T2.  l'T.4ll.  marketi  5262  or  9280.  iniall 
Kray  ca.se  1%"  hiKh  x  IS"  x  S"  with  two  6-.12 
nita  Atiido.  Ratio  1:1;1,  hyiieiail  core..  81.60 

3.32- 7I78 — Spec.  10.  Ill  Chicago  Trana.,  equiva¬ 
lent  to  9262  (above) . ..$1.50 

I>I6I3I0,  r.u  Kc  to  4  .Me  IS"  «lia  x  IS"  high. 

12i>  to  21.70  ohms .  82.00 

TR  1048.  i>.nlon  Coil  Co .  81.25 

TR  1049,  Iiinion  Coil  Co .  8I.25 

352-72.*'pO-2.\,  cased  15/16'’  il  a.  x  IS"  high  DC 
l‘>  ohm,  34  ohm.  140  cy  to  175  K*’  .81.25 

3.32- 725l-2.\.  similar — shorter  pulat-s  81.25 

300  K\.\  (»K  7557296.  50  ohm  pulse  cahte  con- 

ne.'iion;  3.850  V.  In.,  17.3ui)  V.  ouf  i250  KVA 

•r  mirrosecontl  I . 815.00 

8(k)  K%  .\  4t.K.  K273I,  28.000  Volt  pk  output 
Birtlar.  pulse  width;  one-microsecond  819..50 
11166173,  \V.  E.  P'req  reaporiMH  lOKC  to 

-  M«'  812.00 

KS9HOO,  Ratio.  1.1:1,  2:1,  Freq.  ringe  380  to 
C.F.S .  $4.00 


Anils  Adsptsr  Plus  Sockst  Hood 

22c  28c  28c  9c 

M.3S9  PL.2S9  50.238  83  IH 

83>IAP  83.I8P  83-IR 

PL.-269-A.  83SPN  284  ;  83-lF  78d:  88-lJ  654 
83.2R;  83-2AP.  UG  13/U;  UG  21/U;  CO 
22/U;  UO  24/U;  UG  27/U:  UO  59/U;  UG 
87/U:  UG  281/U  with  short  len(tb  of  coax 
attached.  Each  ONLY . 504 


CERAMICS 

12mmf  22miDf  56miuf  llOmnif  22t)nimf 
13  27  62  115  lOiMi 

15  33  68  14(1  1091) 

16  40  75  150 


3mni( 

3.44 

1.7 

6.8 


COAXIAL  RKI.AY. 

V.D.C..  90U  Equipped 
receptacles  for  small 


li'hera  Dunn — coll  i; 
:h  three  UG  87/U 
•  RF  calde . 88.91 


STEEL  JUNCTION  BOX 

•  tight.  It  ga.  steel  IT' x2.'.~x6*-5 
la.ss  hinge  on  hd.  j>  lb.  H-^duced 


OIL  FILLCD 

jCiPD  V.D.C.  Price  MFD  V.D.C. 
.1  25.000  JI4.W  7.000 

.012  26.000  8.id  .1  7.000 

03  16.000  4.56  oi-02  7.000 

/.375<4  16.001)  SQd  1  0  000 

\.754i»  8.000(duaD  8.95  j  6,000 

15-.15  8.W»  fUf  03-03  6.000 

o  7  500  23  95  ■>  4.000 

.1  7.50<J  1.85  .25  3,000 


Price 

$1.79 

1.45 

1.55 

8.56 
1.79 
1.85 

4.56 
1.75 


TIME  DELAY  RELAY 

IU>thes>n  <  l>X  24166 
KS  10193-60  se<  . 

•  115  V..  60  Cycle 

•  .AdJ.  50-70  ^^'ondn 

•  28^  secondN  recycling  i 
spring  return 

i  •  Micro  Switch  Contact.  I 

)  •  Holdtt  tin  tilt  long  an  p 

In  applied 

J  •  F'lilly  t'aned. 

O.VLY  $< 


ALLEN  SET  SCREWS 

4-40  X  I/I  6-3’J  X  1/8  8-32  x  3/16 

4-40  X  3/18  8-32  X  1  8  8-32  x  5/16 

1.  SIZES . 81.50  per  100 


Wropped— BALL  BEARINGS — New 

Mfg.  ID  OD  Width  Price 

Psfolr3»K5  3  16*  1  ’2*  5/32*  $.25 

N.D.  38  5/16*  7,  S*  9/32*  .45 

Fafoir  K8A  1/2*  1  1/S*  5/U»*  .Sd 

.N.D.  3261  15  32*  I  1 8/8"  .S# 

N.D.  5202<  t3M  1/2*  I  3/S*  1  3/8* 

Fsfttlr7368W  1  37.64'  3  9/16'  15/16*  2.d4 

SKF  46443d  6'  S*  1*  5  dd 

SKP  17d445  3  11 '32*  4  1/6*  7/16*  l.5d 

Psfoir  K37B  2  5/16*  3  1,16*  11  32*  I  d# 

Fafoir.545  2  1/16*  2  5'S*  15  32'  l.dd 

NEEDLE  BEARINGS 

B8«l'2*wMe  1/2*  II  I*.*  254 

BldR  1  2*  wide  5  'S*  13  10'  3d4 

GB34X  1  4*  wide  3/16*  U/32*  25« 


2  mfd.  I  (2.200 
4,000  \ 

21  I  2r23F47  2 

■  I  SPECIAL!,  lu 

$4.S0  1 
BATH  TUBS 

4  mfd  50  VDC  .214  .25 

2  mfd  200  VDG  .I4.‘  o 

.2  mfd  4iH»  VDC  .|5r  1 

.26  mfd  400  VIK'  .I5r  2x1 
06  mfd  600  VDC  .15<  2 

.1  mfd  600  VDC  .2d<*  06 

X  .1  mfd  600  VDC  .27r  1 

3i  1  600  VDC  .3d-  I 

.176  600  VDC  .21.* 


DC  AMMETER 

0-15A 

BASIC 

MOVE.  ^^^9 
12  Mo 


1 400  MA 
I  CHOKEi 
12  H.  I 

90  O 

6.000 

V.  D.  C.' 

TEST 

$3.85 


600  VDC 
600  VDC 
600  VIM' 
6(M)  VDC 
600  VDC 
1000  VDC: 
1000  VDC 
UK)0  VDC 


METAL 
CASE 
MIRROR 
SCALE 
LoH  of 
10— $35 


POWER  RHEOSTATS 

25  WATT  50  WATT 

Resist.  Mfg.  Shaft  Pr.  901;  C'larostat 

lO.)  Clsroeut  .79  123  IRC 

15  Ohmite  n*  .95  500  *  (hmite  e 

25  IRC  S  I).  .79  1.000  'ihmite  i 

35  Obmite  tJ*'  .95  1.250  obmite 

SO  ClsrubUt  >  2*  .79  2.000  Ward  Leon  tr 

145  Grimes  Mfg.  _•*  w.th  '  7* 

sw.ich  .95  3.500  ohuute  > 

2  '00  WATT 

250  obmite  .95  2l.*  Ohmite 

350  Obmite  A*  .95  25  obtulie  e 

?IS  *2  I  1.000  I  >bniiie 

1-5SS  rt,  -n  <  2.000  Hirdw;ch  H,i 

2,000  <  )hniite  A  .95  f 

2.500  ohm.te  &.I)/  .95  lo.OOO  ibmiie  '1 

3.500  obmite  .95 

6.000  obmite  S.D.*  .95  0..',?® 


DYNAMOTOR  RIOT! 

NEW  ond  GUARANTEED 

Black  A  Det'ker  (D 

In  Out  In 

27V.  i.WV  .'TV 

.1 '  06  L,  I  75.V 


eel  and  brass 
I  In- am— Only 


I  jf  *10*^ 


SELSYNS 

•  15  V.,  60  Cyc. 
3' 4*  dia.  X  4* }*  bo 
rC78248 

$7.25  Poir 


50  WATT 

2ii  obmite  1.11 

6  Ohmite  ,'4'  LH 

8  Obmite  si.l)*  1.11 

10  ()hmit'*  111 

12  Obmipp  Tt"  l-ll 

20  Ohmite  n*  LI  I 

60  Obm.te  it*  l-H 


DIFFERENTIAL 

115  V  ,  60  Cyc. 
2:C78249 


1  WATT— 30c 

1  OM.  >  211;  1 .2.>ul;  9.(88) 

2  5d  10  1  .3.300  18.(88) 

3  39  10  '*  7.OOO  50.000 

5  U5  270 

1  WATT— 40c 

1(8). (8X1..  l2H.f88)U  MO.OOOi:  522.000: 

120.48)0  130.188)  3.M).000  52.'>.0(8I 

125.000  160. 'JOU  470.000  6(8). OOO 

1  Megohm,  1  Watt,  1(^o~85c.;  5* 
Orders  tor  100  pieces — lO^o 
Orders  tor  1,000  pieces — 20'*o 


PRECISION  POTENTIOMETERS 

6  WATT  4  WATT 

aj.lJUOll  Muter  3HV  $170  C -ulrii  it.  4.-..II1  $-90 

20,ilUII  OR  314\  2.50  , 

O.UUD  GK  314  \  250  •/.’  '■«  :*'*  J  '® 

S.U0I)  He  JUT  21/)  170  -I;’  ?'■  '-’S 

«.0«))  Muter  314  V  1.70  J’  « 

5,UOO  Muter  314  V  2.50  "  ■  ® 

5.UU)  GK  314  V  2.50  '■*'  ’•'® 

5.00C)  GK  ?I4V  140  12  WATT 

2,UII0  Dejj-  u.m  173  lu, .,K  4::-.4sI5  3.50 
(WO  GK  314  V  225  M.ICX  'il;  371T  250 

200  GK  214  V  140  I'l.lKW  M)t..T  3:iT  250 

40  GK  214  V  1.40  lO.OO)'  bejir  2711  2.00 

.■>.1«I0  D.’jur  2T1T  200 


r  I  Iwtapeii  trto  (■7'(24'5‘ii  ae  <tan)pener.  C 
.‘..tnerted  !o  a  .'ibOu  KI»M  M.n..r  .d  10  Mlnut 

«  111  '•t^l■.n  she#*:  Kupplje*! 

Mountinf  Braefc«t»  lUkehte-  far  w^Lsyn/i  a 
diff'-reQtial.s  fihowu  ab‘$e . . 25<  d< 


MINIMUM  ORDERS  $3  All  ordsra  f.s.b.  PHILA.  PA. 


PHASE  SHIFT  CAPACITOR 


12th  St.  Cor.  Buttonwood,  Philo.  23,  Pa. 


Telephone  MArket  7-2401 


July,  ;949  — ELECTRONICS 


®  SEARCHLIGHT  SECTION  Q 


RELAYS 

FOR  EVERY  PURPOSE 

Over  a  Million  in  Stodc! 


STANOARO  DC  TCLCRNONC  RELAYS 

S<«ck  Otftriting  Coil  ftel 

toKstOACO  CoAtocIs  Monufacturer  fodi 

liOO  DP$T  NO)  Aulo  dec  $1  Ji 

400  SPD1  Auto  Il»c  1  10 

DUAL  1000  3PST  NO)  Auto  lire  I  3S 

JPST  NOt  Cloie  I  ?0 

3FST  NC>  CUtr  l?b 

DPOT  SPST  NO)  Guoidian  1  10 

SPOT  SPST  (NO;  Sttombrii  I 

SPST  NOi  Cloft  1?0 

SPST  EN04NC 
4PST  NO 
OPST.NO' 

3PDT  3PST  NO)  Aulo  Drc 

3PST  ?NC  IN0> 

?PST  NO' SPOT 
SPST  NO) 

3PST  NO) 

SPST (NO) 

OPST (NO) 

SPOT 
OPOT 
OPOT 

OPOT  SPST  NO)  Sii 
4PST  NO)  Auto  lire 

OPST  NO.  Agio  tire 

SPOT  SPST  NO)  Clare 

TYRE  II  DC  TELERHONE  RELAYS 

Sloek  Opr'eting  Corl 

CoAteeU  Menufr^lgi 

SPOT  Auto  lire 

SPOT  Auto  (Ire 

SPST  NO  Auto  lire 

4PST  NO)  Auto  (Ire 

OPST  NO)  Auto  (lee 

OPOT  SPST  NO  R  B  M 
OPST  NO)  Auto  (Ire 


Whether  you  require  large  quantities  of  relays  for 
production  runs  or  single  units  for  laboratory  or 
amateur  work,  Wells  con  moke  immediate  delivery 
and  save  you  a  substantial  part  of  the  cost. 

Our  capable  engineering  staff  is  prepared  to  offer 
assistance  in  the  selection  of  correct  types  to  suit 
your  exact  requirements. 

Each  relay  is  brand  new,  standard  make,  inspected, 
individually  boxed  and  fully  guaranteed. 

The  following  list  represents  only  a  tiny  portion  of 
our  relay  stock.  Write  or  wire  us  for  information  on 
types  not  shown. 


«  101 
•  102 

•  lOI 

•  IDS 

•  lOb 
t  157 
■  153 

•  154 
R  155 
R  151 
«  159 

•  IbO 


R 173  150V 
R  107  tbOV 
R  515  74V 

R  51J  17V 


R  571 


Voltaic 


R  109  74  aav 

R  no  74  37V 
R  117  90  170V 
R  114  74V 
R  403  74V 
M  731  74V 
H  739  74V 


1300 


5000 

4300 

4500 


14000 

14000 

1000 

OUAl  700 
OUAt  TOO 
40000 


4000 

3500 

4500 


Strombcri 

SlfotAbeic 


date 


Rdioif 


7  10  R  175  350V 
I  70  R  174  74V 
1  59  !  R  177  74V 
I  70  R  400  S  t7V 
7  95  'R  507  74  41V 


*1 

!  W  R  |b9  74V 
RI71  74V 

!  5  " 

L?'  iR  171  74V 


1800 

5000 

5000 

5000 

tIOOO 


Contacts  Manwi 

SPOT  KutM. 

SPOT  ANreO 

SPST  NO)  Allred 

OPST  NO)  CM 

OPOT  OPST  NO)  CM 
OPST  NO;  CM 


SPOT  OPST  NC;  Cuatdra 


I  Stock  Opetit.ni 
:  No  Votiatc 
'RI78  74VOC 
R  179  4V0C 
R  110  17V  DC 
Rill  74V  DC 
iH?37  74V 
I  H731  4V 
r  H  735  74V 


SPST  NO) lOOA 


SPST.NO  lOOA 


SPST  NO  lOOA 


)  I  DIRECT  CURRENT  AIRCRAFT  CONTACTORS 

'  S*«k  0»etaiin| 


voiiafc 

!?;  •  H2  2iy 
2*0,*“' 


Resistance  Contacts 


1 15 


TYFE  DO  DC  RELAYS 


R  114  71V 
R  115  74V 
R  Ilk  74V 
R  117  74V 
1^,  R  184  74V 

tZl  M  14V 


SPST  NO) 75  A 
SPST  NO  50  A 


SPST  NO>50A 
SPST  NO)50A 
SPST  NO' 75  A 


Mangfactiret  (acN 
Ciacdian  tl  15 
ANenBradleT  7  75 
Type  B4A 

Geneial  (iec  7  95 
leacN5055(CR  7  75 
(.each  7770  3  743  50 

ARenSradlef  7  95 


ANied  Com  7  15 


1 75  r 


OPOT  SPST  NOj  Allied  Cont 
SPST  NOi  ANiedCont 

OPOT  ANiedCont 


ANTENNA  CHANGEOVER  RELAYS 

.  ralini  COrl 
Voitaie  Resiitancc  Contacts 


TYPE  DJ  DC  RELAYS 


SCALED  DC  TCLC^HONC  RELAYS 

Stock  Opeiatinf  Cotl  I 

Vollogt  Resistance  Contacts  Manutadurei  ( 


R  704  l?V 
'  R  705  74V 
I  R  774  17V 
M  737  77V 


OPST  NO) 
OPOT 
SPST (NO) 


ANied  Com 
ANiedCont 
ANied  Com 


7i0  9  19?  4  17V0C 

,R7)I  17V0C  100 

^R  54  74  J7V0C 

^  .  R  501  llOAC  4 

.  t  503  l7j?VCC  100 


175  StOik  Opniiting  Coil 
No  Votiaie  Resistanc) 
H  744  17  74  V  OC  Dual  40 


7P0T  10  AMP 
OPOT  4  AftP 
SPOT  0P*.T  NO 


R  175  74V  300  OPOT 

R  174  90  170V  7000  OPOT 

R  504  74  70V  7800  SPOT  G(  CI03C75 

V  TYPE  DC  TELEPHONE  RELAYS 

OperatiAf 


HEAVY  DUTY  KEYING  RELAYS 

3  M  I  Opetaii 


Vottacc  Resistance 


Voltai 


Stock 
No 

A  144  74  37V 
R  517  74  48V 
R5I3  17  74V 
R  5)4  4  4V 

R  574  4V 


Resistance  Comacis 


SPST  NO) 

OPOT 

OPOT  OPST  NC 
SPOT 

OPOT  SPST 
INO) 


Manutadui 
w  i 


NC 


AC-STANDARD  TELEPHONE  RELAYS 

Stock  Operating  Coil 
No  Vottage  Resistance 


R  405  ?4V 
R  404  74V 
R  407  74V 


R  137  74V 
R  133  74V 
R  134  74V 
R  135  74V 
R13;  74V 
R  138  74V 
R  139  ?4V 
R  140  74V 
R  141  74V 
R  147  74V 
R  143  74V 
R  144  74V 
R  145  74V 
R  144  17V 
R  147  9  I4V 
R  148  17V 
R  149  4  IV 
R  150  4V 
R  577  7  4V 
R  573  90  175V 
P  777  17V 


NONl 
OPST  NO) 

3PST  NO 
OPST  INO  INCi 
SPST  NO) 


NONl 

4P0T 

SPST  NC) 
SPOT 
4 PST  NO) 


3P$T.N0) 

OPOT 
SPST  NO) 

SPST  NO) 

OPST  NO 
OPST. INO)  . INC)  Clatt 
SPOT  Gu4tdia 

OPOT  SPST (NC) 


R  748  78V  DC 

I  R  744  75V  AC 

R  704  74VOC 

R  707  ?4V  DC 

51  70  R  719  50V  DC  1500 

130  R7I7  115  AC  400 

I  70  R  575  74V  OC  700 

105  R  508  no  AC  400 

R  50b  74  V  OC  300 

105  R  510  74  VOC  700 

R  404  74  V  DC  700 

M  408  115  AC 

R  470  17V  OC  35 

»  773  78V  DC  150 

lift  H  730  17  74V  DC  80 

‘i®  H731  71V  730 


Contacts 
SPST  NO. ICA 
SPST  NO  70A 
5P01  3  AMP 
4P01  3  AMP 
OPST  NO  I5A 
SPOT  10  amp 
OPOT  10  AMP 
SPOT  4  AMP 
OPST  NO  4A 
3POT  10  AMP 
SPST  NO  30A 
SPST  NO'?OA 
3PST  NO  lOA 
SPST  NO  40A 
OPST  NOIOA 
OPST  NOi 5A 


ADiUSTAlLE  TIME  DELAY  DELAY 

Manutaduret  (adi  Si®ck  Ooentm 
Cu..a  J6*,M  II  Oi 

i<kM]2;  IIS  *  2«i  iis»c 

PtB  ni 


Resistance  Contacts 

SPST  NO) or 
NC  10  AMPS 


Manoiadutti  (adi 
R  W  Cranei 

1170  Sec  58  95 


PiB  I 


I  10 


PtBSP  175  DC  MECHANICAL  ACTION  DELAYS 

Sin)unnUAE??5  5,9.  ^  Ooei.t.ne  Co.l 
Guatd  344b4  1  75  , 

Guaid  37189  1  95  g  l^y 
■“  ^  R  577  4  t7V 

Cuatd  5149*3  1  05 
St  Dunn  B?A  1  ?5 
St  Ounn  1MIE2  75 
Guatd  Bn7  1  05  SiO' 


Voltage  Resistance  Contadt 


700  7* Level 

TVFE  C.M.S.  DELAY 


i  35  No  voltaie  Resistance  Contacts 
170  R511  74VDC  700  MICRO  SV 


OC  CUDDENT  DEGULATOD 


DC-TYFC  74  DOTADY  DELAYS 

I  Stock  Opetating  Coil 
;  No  Vottage  Resistance  ConiKts 


R  50)  4  17VOC 


Ptice  Bios  51  45 


R  199  74  37V 
R  TOO  74  37V 
R  701  74  37V 


AMiedConl 
R  B  M 

AlhedCem 

Ati«dCont 


3P0T  SPST  NC)  PrKeBros 
OPST  NO  SPOT 
NC  OPOT  PrKeBros 

3PST  NO)  PiKeBtos 


DIDECT  CUDDENT 
KEYING  DELAYS 


Stock  Operating  Coil 


LATCH  AND  DESET  DELAY 


R500  12V  OC 


Manutadwri 
St  Dunn 
C>  31)00 


OC-DOTADY  STEF  DELAY 


MaftutKturei  (a«A 


I  Stock  Operating 
Ns  Vottage 
'R710  5  1V 


OC-DACHET  DELAY 

Coil 

Resistance  Contacts 

7  SPOT  OPST (NO. 


SPST  .NO 
SPST  NO. 
SPST  (NO) 
OPOT 
OPST  NO) 
OPOT 
4POT 


Clare 
f  7  dec 

R  B  M 
Clare 
PtB 
R  B  M 
R  6  M 


t  191  7*V 

i  60  '  «  >« 

in  .  ... 


170  I, 


Type 7000  A  51  15 


OPOT  10  AMP  LeKh 

SPST  NO>  Type  1077  1  05 

OPST  NO  lOAMPiead) 

Type  I054SNWI  75 


SJUKM,  KNC, 


% 


OPOT  3  AMP 
DPOI  10  AMP 
SPST  NC) 
SPOT  7  AMP 


Spocial  Sample  Engineering  Offer 

Any  ten  rtloyt  listed  (ene  of  toclY  typo) 
with  the  exception  of  Stock  Nos.  R-631 
ond  R-246-only  $10.00. 


Cuar(}i 
leach 
Type  t?53DlWl  7! 
leKh  Hf 


'OftOER  DIRECTLY  fROM  THIS  AD  OR  THROUGH  YOUR 
1 7^  :  LOCAL  PARTS  iOllER 

I®'  Monufoctureri:  Write  Fer  Oeontity  Prices. 

Distribeters:  Write  Fer  The  Hew  Wells  iebber  Mooeol. 
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I  24..  $4.H7 

3.47 

iBJtt  .  3.47 

IIW  ...  1.47 

1X21 . 47 

1X23 . 77 

1X34  .  .  1.37 
11*24  .  .  .  2.47 
2aI'1....  3.H7 
2<'21  ..  .27 

2<'22  ..  .17 

2('26.\.  .27 

2C34  .27 

2C40 _  4..47 

2<”44 . 47 

2(’4« _  4.87 

2l>2l. ...  1.27 
2J2I  .  11.47 

2J22.  13.47 

2326  12.47 

2348  .  14.47 

2354B.  .  34.47 
2K2.V  .  32.47 

2K28  .  .  32.47 
2V3<J  .47 

2X2  ,  .37 

3. \PI.  .  3.47 

3B22  2.47 

SB24  .  1.87 

3B26  1.47 

SBPl.  ..  1.37 
3CP1.  2.47 

3C21  -  3.47 

3023.  2.47 

3r24/24(J  .57 
3C30  .37 

3C3!  1.47 

31V21.\..  1.47 
3l)Pl  .  1.47 

3K2»  .  .  8.47 
3{1PI  .  .  4.47 
4\P10...  2.47 
4B24  .  .  2.27 
4K27  ..  12.47 
5.\P4....  3.47 
SBPl...  1.87 
5B1’4..  .  2.47 
5CP1....  1.47 
5CP1A..  8.47 
61)21... .  34.47 
6KP7,..  1.37 

.MP2  .  34.47 
5LPi....  13.47 
6XPI  ..  8.47 
5R40Y..  1.17 

..  24.47 
634  ...  5  87 

9<;P7  .  .  .  4.47 
93P1  ,  3.57 

WLP7..  3.57 
lOY  37 

121)P7  12.47 

12<1P7  12.47 

15K  ..  1.47 

15U . 77 

281)7 . 37 

3«)Sp»'C..  .27 

4. '>Spec..  437 

75TL.,..  2.87 
lODR  ..  1.47 

KIOTII  .  .  4.47 

211 . 47 

227A....  2.47 

2490  _  2.57 

25(m  ..  4.47 

250111..  14.47 

260TL...  14.47 
294A  ..  4.47 

3<)4T»..  3.47 
3<MTU..  147 

305A _ 12.47 

307A....  3.47 
316  a..  .47 

327  V  . , .  .  2.47 
3.S0B  ..  1.47 

368  \8...  3.27 

37  IB . 47 

37h\....  1.47 
434.\....  3.27 
446A  .  .47 

450*1  11  18.47 

451  1.47 

5.30.. .  22.57 

531  .  4.47 

5:12 _  2.87 

5. '»9 . 87 

675A..  .  .  12.47 
703A,  .  3.27 

705 A  .  1.47 
7»8M  Y  -  18.47 
707B  .  .  8.47 

708  V _  1.47 

713A  ...  1.27 
715B  .  7.57 

7150..  .  34.47 

717A . 47 

721  A.,  2.47 

723AB..  12.47 
725A....  12.87 
726 A  .  .  7.57 
750TL...  44.47 
H(MI  ....  1.87 
ttUlA . 27 


802  . 12.47 

803  . .  4.87 

804  .  4.57 

805  .  3.87 

807  .  1.47 

808  .  1.57 

809  .  ,  2.47 

810.  .  5.47  . 

811 .  .  1.47 

812  ..  2.47 

813  .  4.47 

814  .  2.C7 

815  .  .  1.87 

816  _  1.47 

826  .  .47 

S29B  .  5.47 
h:il>B  .  3.57 

832A  4.57 

833  A.  32.57 

836A  .47 

837  ,  1.27 

8.38  _  2.87 

841  ...,  .37 

843  .  .37 

S45  4.17 

851.. .  24.47 

860  .  1.87 

861  .  ,  14.47 

862A.  .  447.47 

864  . 47 

865  . 47 

866A  ,  ,  .  1.17 
866JR.  .  1.17 

86913..  .  .  27.57 

872A _  1.47 

874.. .  .57 

876 . 47 

878 .  1.27 

884.. .  1.27 

885  1.27 

902P1  .  .  4.47 
905  .  .  .  .  1.87 
923  .  .  .87 

954  . 27 

955  . 37 

9.S6  .37 

957  .  .27 

958  \  ,  .27 

1613 . 57 

1616  ,  .87 

1619.. .  .27 

1624  _  .77 

1625  . 37 

1626  _  .37 

1629,  .27 

1630 _  1.87 

!6;36 _  3.47 

1638 _  1.47 

1641 . 57 

16.54..  1.47 

1851 . 47 

IWIO.  ..  2.47 

2050 . 47 

•2<>51  ..  .47 

8011.. .  1.27 

8012A  147 

8013A  ..  1.27 
8016  .  t.37 

8020 _  1.47 

8026.  ..  3.57 
9IMI1  ...  .37 

9«M»2.  .  .  .37 

WK13..  .  .37 

9I8>4 . 37 

9006.  ..  .27 

(•6J  3.47 

OK507AX  1.47 
C'K1005  .27 

l'K1090.  1.27 
KIHH...  .47 

F.F50 . 47 

FI23.A.  14.47 

F127A...  17.47 
H28A...  34.47 
1-66.0  ..  .  34.47 
F862V.  447.47 
FOI7....  2.87 
F4JS1A..  3  47 
F(iy6.  .  8.47 
K;105  .  4.47 
<;L6y7  24.47 

IIY69  .  3.47 
HY6I5  .37 
MLl(8).  14.47 
MMOl.  44.47 
MI^>2.  44.47 
UK39  .  1.47 
HKOtl.  .57 
HK72  .  .  .47 

RK7*3  .47 

RK75  3.47 
UK705  1.47 

U\2I  3.27 
RXIJO  4.47 
S836  .  2.47 

VR7S  .  .  .47 

VR78  .  .37 

VR90.  47 

VR105  .  .47 

VR150  .57 

VT127A.  2.37 
VOiu.  .37 


OZ4.  I  .47 
1A50T.  .47 

lATO'r..  .47 
1H50T..  .57 

11.4  . 47 

IL06 . 67 

1LI)5...  .77 

1 1.K3  .  .  .47 

1LM4...  .77 

n.X5  .  .47 

lX50'r.  .57 

1R5 . 47 

1S4 . 47 

15.5  .  .57 

114  ..  .  .57 

2  83  .  .47 

3A5  .  1.37 

3S4  .47 

3124  _  .47 

3Q5 . 47 

5X4 .  .47 

6040  -  .47 

5V4  ...  .87 

5\V4.,  .47 

5X4 . 57 

SAM . 37 

5Y4 .  .47 

5/.,3 . 47 

57.4 . 77 

6A7 . 47 

6  A  HOT..  .47 
6AB7...  .77 

6AC7  .  .  .77 

6A05  .87 

6\07.  .  1.17 

6VJ5  .87 
6VK5  .87 
6AK6  .  .87 

6AI.5.  .  .47 

6A<25  ..  .47 

6AQ6...  .47 

6\T6  ..  .47 

6Al*6  .  .77 

6B40  .47 

6B06<1.  1.47 

6HK6  .  .47 

6BS  .  .87 

604  .  .27 

6C5  .  .  .47 

6<  '6  .  .57 

61)6 . 47 

6F6 _  .57 

6F7 . 47 

6<i6 . 77 

6H6 . 47 

6J5 . 47 

6J6  .  .  .  .87 

♦’JT . 47 

6K6 . 47 

6K7 . 57 

6l2i  ...  1.17 
61.60...  .47 

61.7 .  .87 

6.N'7 . 77 

6w7 . 47 

6SA7 . 47 

6SC’7.  .  .47 

6SFS.,  .  ,57 

6.s(17 . 47 

6.SII7.  ,  .  .47 

6.8J7  ...  .47 

b>K7 . 47 

6.*^1.7  ,  .  .57 

t>.SX7 . 57 

♦iS07 . 47 

6V60T..  .47 

6\5GT..  .57 

6ZY5<J..  .87 

12A6  ...  .17 

12AT6..  .57 

12AU60T  .57 

1208 . 37 

12J5(;T  .37 

12S\7<;T  .57 
12SK70T  .57 
12.8ti70T  .57 
12SM7(iT  .57 
l2.sL7<iT  .47 
12S127(;T  .57 
12SH70T  .57 
14A7..  .87 

1407 . 57 

24A . 47 

25I^T.  .57 

25Z5 . 47 

27  47 

35/51  .  .57 

35I.60T  .57 

3,5Z3  .  -  .57 

35Z5 . 47 

45  ...  .57 

5«IB5  .  .47 

5013>OT  .57 

56 . 47 

76  . 47 

77  . 47 

78  . 47 

80 . 47 

83 . 77 


.67 

1.07  .Imfd. 
1.17  25infa. 
.47  .5inf<i 
.47  .OSmfd. 
.57  .Imfd. 
.67  .25Difd. 
.87  Imfd. 

1.97  12mfd. 
2.07  2mfd. 
2.27  Imfd. 

2.97  .Imfd. 

6.97  3mfd. 
.87  2mfd. 
.97  2x.lm:d. 

1.07  .02mfd. 

1.17  .U2mfd. 


250O\'  2.47 
2500?  1.27 

250iX-  1.47 
2500V  1.77 
3000T  1.97 

3UU0V  2.27 
3000?  Z67 
3000?  3.47 
3000?  6.97 
4000T  5.97 
5000?  497 
7000?  2.97 
4000?  6.97 

3000?  3.47 
7000?  3.27 
120U0V  9.97 

2UUUU?  11.97 


4mfd.  600? 
8mfd.  tiUO? 
lOmfd.  600? 
3x  Imfd.  lOOO? 
.25mfd.  lUOO? 
Imfd.  lOJO? 
2mfd.  1000? 

4mfd.  1000? 
Hmfd.  1000? 
lOmfd.  lUUO? 
15mfd.  lOOJ? 
20mfd.  1000? 
24mfd.  15iNi? 
.Imfd.  1750? 
.Imfd.  2000? 
.25mfd.  2000? 
.5uifd.  2000? 


nxfd. — 25 

2\3'.')0  jnfd. — 25  WVD* 

VDC . 

3i'0i)  nifil. — 25  \VVI» 
2>.l250  nifd. — 10  \  ■ 

1000  mfii. — 15  WVLit* 
200  mfd.— 35  MX'.  ,  .  . 
100  iiifd.— 50  WVD'*  .  . 
4x10  fiifii-  —  1'"* 

4'i09  mf*J. — 18  \v\i>«r. 
4"in)  rnfd. — 23  \V\  L*  '., 
40Uy  luM. — WVD<.V 


Ariphenol 

No. 

83-1SP 

83-168 


^  SEARCHLIGHT  SECTION 


PERMALLOY  SHIELDS 

for  CATHODE  RAY  TUBES 

3'  Shield  . . •J-JJ 

5"  Shield . 


SPECIALS  OF  THE  MONTH  ^ 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STIIeET  .  NEW  YORK,  N.  Y. 


Julr.  1949— ELECTRONICS 


RADIO  TUBES 


NEW!  STANDARD  BRANDS! 


TRANSFORMER — IIS  V.  60  Cy. 

hi-voltage  insulation 

25uyv  &  15  ma  . $1.97 

2150V  ^  15  ma  . .  .  3.97 

SlOOv  10  ma  .  4.H7 

ISOOv  ^  10  ma;  6.3v  2A;  2.5v  U 

2A  .  4.91 

1750V  4  ma;  6.3?  if  3A .  4.27 


52j-0-525v  ip  60  ma  ;  925\  10  n 

2x5v  @  3.\:  6,3v  rii  3.6A;  6.Sv 
2A;  6  3v  ip  IX . 


500-0-500V  it  25  ma. :  262-0-262?  it 
55  ma  ,  6.3v  ip  \\.  2x5v  a  2A  4.17 
335-0-335V  H  70  ma. ;  2  5?  it  lOA,  T.v 

<(4  6A;  5v  ^  3.V . . 4.97 

450-0-450V  it-  300  ma  ;  140-0-14iiv  it 
100  ma  :  36v  if  l.\.  fl.3v  u  ;.A.  5v 

iP  8A.  no '220  Dua.  l*n .  7.97 

400-315-0. 100.315V  (ft  2oo  ma  :  2.:v  -i 
2A;  5v  a  3A;  6.3v  'y  9A;  6.2v;  9A  6.97 
335-0.385.550?  4)  200  ma  ;  2‘^v  'ti 
2A;  5v  ip  3A;  3x6. 3v  U  6A — PRl. 

110/220  .  6.*»7 

340-0-340?  Q  300  ma.:  1540?  <i  5  ma .  4.97 
300-0-300?  ip  63  ma  .  2x5v  4i  2.\.  6  2v 

ip  24A;  6.8v  ip  lA . 3.47 

150-0-150?  ffp  80  ma.;  lf*0v  'fi  4o  ni  i 

6.3v  3  5.V.  6.3?  V  1  A .  1.97 

120-0-120?  it  50  ma .  97 

80-0-80?  (Jr  225  ma.;  5v  it  2.A  .  5v  '*» 


6.3?  iP  lA  :  2«,v  0  2.V.  . .  . 2.47 

6.3v  ip  214A;  6.3v  if  2A;  2^'  u  2.\  4.97 
6.3?  if  1 A  $0.97  8vi*T  l.\.  .  .97 

2-5?  iP  20A  .  3.47 

5?  it  3.A;  2.5v  fQ:  2A .  2.97 

6?  ii  20A.  Dual  llOv  I’ri .  3.17 


HIGH  CAPACITY  CONDENSERS 


BC— 223  TRANSMITTER 
TUNING  UNITS 

Tl'-IT  Freguency  2000  KC  to  :;000  KC 
Tr  iH  Fmiuen<-y  IOhni  KC  to  4500  KC 
Tl.**25  FrfiiUency  55oo  KC  to  5250  KC  i 


TEST  PROBE 

with  Shielded  CABLE 
For  high-frequency  work  ond  to  elim- 
inote  stray  gickup  for  use  with  Oscillo- 
scope.  AMPHENOL  r  93M  COAX. 
Connector  on  one  end.  Part  of  Dumont 
224A  Oscillograph.  My 

Soeciof 


64/6Z4..  .47 

117Z3  .57 

il7Z6GT  .87 


UHF  83  SERIES  CONNECTORS 
UHF — Small — Coaxial 


AN  No.  Description 

l’L.25y  Plug .  ; 

t'G-176/U  Reducing  .\da|>t'*r,  Csewith 

XJ-lSPor  M-ISPN  .  . 

Sti-239  Kerept3<ie . 

.M-:L5i  T  Connector  .  1 

.M.35y  Angle  Plug  Adapter 

PL*25''  Junction...  . 

PL-274  Keed-thru  Preseurtzed 


All  Prices  Subject  to 
Change  Without  Notice 

All  merchandise  guaranteed.  Mail 
orders  promptly  tilled  All  prices 
f  .0  6.  New  York  City  Send 
money  order  or  check.  Shipping 
charges  sent  C  O  D.  Minimum 
order  S5.00.  20<^  Deposit  required 
with  o/f  orders 


TWO-SPfEO  PLANETARY  DRIVE 

Auxiliary  Speed  Reducer  fits  on 
Condenser  Shoff  back  of  panel  or 
on  dial  knob  shafts.  Ratios  S  to  1 
and  1  to  1.  Fits  any  1 4  inch  round 
shaft. 

57c  Each — Two  for. . 97c 


SELENIUM  RECTIFIERS 


Full  Wave  Bridge  Type 


INPUT  (lUTPl  1 


Up 

to 

IHV 

AC 

up 

to 

I2v 

DC 

Amp 

up 

to 

16V 

AC 

up 

to 

12v 

D(' 

'l 

.Amp 

up 

to 

16V 

AC 

up 

DC 

5 

.Amp 

up 

to 

isv 

AC 

up 

12v 

ik: 

10 

Amp 

up 

to 

IHV 

AC 

up 

12v 

IH’ 

15 

.Amp 

up 

to 

18v 

AC 

up 

12? 

DC* 

;k> 

Amp 

up 

to 

30? 

AC 

up 

2SV 

DC 

1 

.Amp 

up 

to 

m: 

up 

2SV 

DC 

5 

Amp 

up 

to 

3riv 

AC 

up 

DC 

10 

.Amp 

up 

to 

30? 

AC 

up 

DC 

15 

.Amp 

up 

to 

115? 

AC 

up 

loov 

I>C 

.25 

.Amp 

up 

to 

11.5? 

AC 

up 

Hiov 

IX' 

.Amp 

up 

to 

115? 

AC 

up 

to 

PMJV 

DC 

5 

.Amp 

up 

to 

115v 

AC 

up 

to 

lOOv 

ix; 

3 

.Amp 

FILTER  CHOKES 


HI-VOLTAGE  INSULATION 


s  hv  (d.  :tni)  ma  .  I.T.y? 
25  hy  imi  ma  .  i.47 

libyi'i  l-Vlma..  i.t7 
L’5  hy  ('•»  nia.  .  .  I..47 

.05  iiy  on  15  amps.  7.97 
1  hy  0».  5  arn^ie .  . .  6.97 

4  hy  «'i,  tiOo  ma.  . .  5.97 

hv  OL  10  ma  .  3.47 

hy  (</.  ;i  ma  .  3.47 

:i25  hy  l«t.  3  ma  .  .  3.47 


1  hv  (a  HDO  ma  $14.97 
lU  hy  w,  2.V)  ma  .  2.47 

III  hy  OilJilO  ma  .  I.<»7 

10 '20  ha  H.5  ma  .  .  1.57 

1.5  hv  hh  125  ma  .  1.47 

15  hy  to  UK)  m.a  I..T7 
3  hv  Em  .51 1  ma  .27 

:inhv  D  ial  to  211  ma.  1.47 
>4  .Kihy  to2j0ma.  .147 


OIL  CONDENSERS 
NATIONALLY  ADVERTISED 
BRANDS 

All  Ratings  D.  C. 

2i.lmM.  iKKiv  J0.37  Imfd.  dUOUv  $0.97 

.25mld.  tKlUv  .37  2m;d.  2II011V  1.77 

.5mfd  iKIOv  .37  4mfJ.  2UlJ0y  3.77 

Imfd.  liUlh'  .37  ISmfd.  2lKIUv  4.97 

2iiifd.  ijfKiv  .37  4mfd.  25mh'  3.97 


SEARCHLIGHT  SECTION 


GUARANTEED  GOVT  SURPLUS 


420—750  MC 
OSCILLATOR. 


Tube  Spc‘cial« 


I  ^  CompAct.  beautifully 

L  bailt  line  oscillator 

^***v.^  empluytnK  two  W.B. 

1  S68AS  (T03A)  “door- 

I  knob  *  tubes  in  push* 

pull.  Exceptionally 
stable.  5W  output  at  42oinc.  2W  at  700me. 
Independent  grid  and  plate  tuning.  Adjust^ 
able  output  coupling  and  tuning  assembly. 
Coaxial  output  connection.  Huiit>ln  blower 
may  be  operated  from  llOVAt?.  Power  re¬ 
quirements:  SOOVLx’/lSOma,  1.2V/4A.  1  2V/ 
4A.  6^''x«S*'xll  4 '.  7  lb.  Supplied  com¬ 

plete  with  tubes.  Ideal  for  430ino  amateur 
Oi)eratlon  or  for  use  in  the  460-470mc  cltl- 


I  IIF  .%0  OHM  <'OAXI.\l.  l*OWEK 
KINCi  ASSEMBLY.  Panel 

V*  tnounting.  silver-plated  assembly 

N^HWwith  lnie,;rally  coupled  crystal 
^  mount.  Type  “S’  L’G-58U  fe¬ 
male  receptacle  (ea.Hily  replaced  by  SO-239). 
Uriginally  designed  for  (lOwer  measure¬ 
ment  at  frequences  up  to  700mc.  Slock  No. 

APM-K9 . $3  95 

MATING  TYPE  M.%I.E  PMG.  For  use 
with  above  Stm  k  No.  PCM-l? . $0.49 


Sl'KKKY  MUDFL  12  KI.YSTKGN  Tt’NKK 
for  us**  With  2K39.  2K42.  2K43.  2K44.  417A. 

Stmk  No.  VKT-27 . $1.95 

M AGNKTKGN  .MAONFrT  1900  GAVS8.  Pole 
dia  l-S-  Gap  m".  Stock  No.  t'MM- 

21  . $5.75 

MAGNI-rrRDN  .MAGNET  4$00  GAVSS. 
Pi»Je  tip  dia.  Gap  0.635“.  Slock  No. 

. $7.00 


optrates  from  either  12VDC/ 
^7  U*0m.t  or  24VDC/60mji.  May 

*’**  operated  In  plate  return 
circuits  to,  provide  automatic 
transmitter-receiver  antenna 
changeover.  Supplied  with  British  type  con¬ 
nectors  which  ate  easily  replaced  by  stand¬ 
ard  So-2:<9  (83-Mt)  receptacles  or  aoldered 
to  directly.  Completely  enclosed  In  compact 
housing  2-S“  X  3"  X  4-\“  An  outstanding 
buy  at  $2. '9.  Stm  k  No.  KI>('-723. 


VARIXBI.E  lM>rC- 

TDK.  07  microhenries 

sliding  short.  Cera- 

Ity  const  rue*  :<in.  Bark'-r- WUliarnsun  2ri565. 
Originally  used  as  transmitter  plate  tank 
coll  to  tuns  from  IS  to  20mc-  Ideal  for  pi- 
networks  anrenna  tuners  and  plate  tanks. 
Stock  No.  I.RF-32 .  $1.95 


10  for  $1.00 

API*  AIR  TIUMMKK.  Two  separate  trim¬ 
mers  on  ceran».c  base  Shield  between  sec¬ 
tions.  Kach  section  25  mmf  max  Stock  No. 

CAV-IOl  . 10  ft»r  $1.00 

AIR  CAPAI'ITDR  100  MMF  MAX.  •  dia. 
shaft.  Keceixtog  tjpe.  Ommlc  Insulation. 
Stanilard  Brand  Similar  to  MC-IOO-M. 
Straight-line  capacity.  Slm-k  No.  t'AV-15 

$0.72 


strands  of  0  002“  diameter  soft  copper  wire. 
Total  diameter:  1/32*.  Useful  In  applica¬ 
tions  where  electrical  connection  Is  to  be 
made  to  moving  parts,  e.g..  variometers, 
variable  c.ip.xritors,  motor-brushes,  etc. 
Stock  No.  \VFr-3.%0.  10  foot  rolls.  $0.69  per 
ixdl. 

•  7.%0  <  l»S  RANDFASS  TRANS- 
FDKMFK.  Center  frequency  ad¬ 
justable  over  a  small  range.  In¬ 
put  23.<iO0  ohms  Output  225.000 
ohms  Triple  alloy  shielded  IH” 
xlS  x2“.  Stwk  No.  ZBP-750 
_  >2.4$ 

Bl.fK'KING  OSfTM.ATOK  TRANSFORM¬ 
ER.  Two  winding  1.85:1.  Ideal  for  tele¬ 
vision  sweep  oscillators.  Compact.  Stock 
No.  TFF-64  . $0.95 

NON-INU14TIVE  CFR.AM1C  RESISTOR. 
350  ohms  24  watt.  Standard  Brand  Stock 
No.  RCF-52 . 8  for  $1.00 


OIL— FILLED  CAPACITORS 


.M  i  6000  VDC 
1.15  1  6000  VDC 

1.57  l-.l  7000  VI>C 


4000  VDC 
4000  VDC 
10  Of  SMTI 


e€poeitor$  sf  a  type  10% 


Wide  Ran9e  Butterfly 
Wavemeter  t  Oscillator  j 

Elements 

Precision  wids  range  butterfly  dr- 

cult  elements.  Sturdily  conatruct-  1 11  Hi 

ed.  Mounted  in  ball  besiings.  vH  REV 

Suitable  for  motor  diire.  Ideal 

for  uae  as  waTemetert  and  osciUa- 

tors  isee  description  below). 

Stock  No.  kroq.  (me.)  Notes*  Unit  Price 
TN-20  1.  3  $3.45 

T.N2A  75-300  1.  4  3.45 

TN-30  135-4H5  2. 3  5.45 

TN3A  300-1000  2.  5  4.45 

Brortd  saw,  ki  origintl  pocLisp. 

*NOTKS:  1)  Aluminum  eMistructlon 

2)  Silvff-pisted  brsM 

3)  Designed  ss  oscillator  etesnsnt  (966 
srnrn  trtodei 

4)  Has  diode  socket  mounted  on  unit  (966 

ss  diudsi 

5)  Has  crystal  diode  mount  fur  1N21 
crystal 


BLILEY  SMf'-IOO  100  ANT>  lOOOKC  CRYS¬ 
TAL.  Regularly  sella  for  $8.75.  Stock  No. 
M('5|.19  . $5.95 

IIAM.M.iKLl  ND  1  KKAMU*  ACORN  HCK'K- 
PITS.  5  contact.  Silver-Plated  Ht<»ck  No. 
XKT-25 . 20  for  $1.$0 

CINCH  MICA  FILLED  Ot'TAL  SOCRBTS. 
1“  dia  1-5/16“  mtg  ctrs  Slock  No.  XRT-20. 

20  for  $1.00 

l-'e  dia.  1^  mtg  ctrs  Stock  No.  XRT-40. 

20  for  $1.00 


1>EL.\Y  LINK.  2  micrusecond  (one  direc¬ 
tion).  15UU  ohms  Bandwidth  Imc.  8  aec- 

tion  tapped.  Sto<  k  No.  /.\L-22 .  $1.50 

DKL.AY  I.INK.  1*4  microsecond  (one  di¬ 
rection).  1500  ohm.«.  bandwidth  Imc  6 
section  tapped.  Stork  No.  Z.%L-1S  $1.49 
DEI...\Y  LINK.  5  microsecond  (one  direc¬ 
tion).  1500  ohms.  Bandwidth  Smc.  Stork 
No.  Z.AL-14  . $0.39 


4200  \DI.T  TELEVISION  OK  SCOPE 
TRANSFORMER.  Primary;  USV  60c  Sec¬ 
ondary:  3000VR.MS  (4200  Volts  Peak)  lOma. 
Hermetically  aealed.  4  ^“x4  -  \  “x5S  “.  Stork 
No.  TFF-g3  . ^.95 


HV  TFMR.  10.000-0-10.000  VOLTS  ^42 
MA.  Oil-niied.  hermetlcallv  sealed  ll'xlS" 
x6“.  Prl.  115V/5u-60cy.  Stock  No.  TFF-451 

$29.95 


RF  and  DC  PANEL  METERS 

Stock  Description  Price 

MAD-251  0-2  ma  DC  Weatlngbouse  31*  round  15.45 
MAI>-2fl2  O-20maDC  Wsattoxbouee8l'ruuod5.45 
MAD-266  0-80  ma  DC  W  E  31*  rou^  3.44 

MAD-603  0-1000  ma  DC  DeJur  81*  round  5.45 
MAD-276  0-30  ADC  OB  21*  round  3.4$ 

MRT-365  0-100  ma  RP  Weetoo  426  81*  round  11.45 
MRT-3r3  0-120  ma  HP  Weston  507  21*  round  8.45 
MRT-367  0-lA  RP  OE  21' round  3.45 

MKT-394  0-20A  RF  GB  il*  round  5.4S 


IN^TCRTER  PB  21$D. 

Output  115V/400  cps/ 
1500VA/1ph.  Input  84-28 
ff^HPfg^H  VDC.  .Made  by  Win- 
charger.  Complete  with 
starting  relays,  hash  fil¬ 
ters.  voltage  and  speed 
regulators.  5  Vi“xl  l“xl6“.  Brand  new  In 
original  packing.  Stuck  No.  G.\C-10.  .$27.50 

Dslivsry;  lmm>‘d.  fmm  stovk  (subj  to  prior  sale). 
Minimum  Order:  |.l  oo. 

Tsrmi:  listed  organizations  <U.  S.  and  Canada). 
(*peti  s*“«^mrit. 

Othsrt:  Ca.d)  with  order,  or  20%  with  order,  balance 
C.  O.  D. 

Forsiin:  Ps>'m>mt  In  V  S.  funds  with  order  or 
Irrevocable  letter  of  credit  payable  against  ducuments 
in  I*.  S  funds  at  N*-w  )ork. 

Condition  s(  matsrisi:  The  major  portion  of  the  ma¬ 
terial  ll.Hted  above  is  brand  new.  Some  of  the  Items 
have  been  removed  from  new  euuipmenLi.  We  |usr- 
sntee  material  to  be  eissn  and  in  tcrfwt  oeerating 
condition. 

All  pricoe  abovo  ars  auotod  domoetk  pachod  f.s.b. 


-  warohouM,  Corona.  New  York. 


.MCLTIPLIEK  PIIOTOTLBK  liOt'8- 
ING.  Cast  aluminum  cylindrical  IH 
housing  containing  a  autmagnal  11  EH 
pin  socket  (for  931A.  1P21.  1P28) 
and  a  dynode  voltage  divider  net- 
work.  Moisture  proof  constructioB. 

An  integral  5  volt  pilot  lamp  provides  light 
source  when  used  as  a  noise  generator.  A 
window  may  be  drilled  in  the  housing  for 
use  with  an  external  light  source.  Operates 
with  approximately  700  volts  at  3-4ma.  2“ 
dia.  X  4“  long  Supplied  leas  phototube. 
St4»rk  No.  AMP-65 . $3.95 


PREC  ISION  HIGH  TOR4|rE  TYPE  5  8EL- 
SVNS.  Bronze  housing  4^“  dia.  x  6“  long. 
115V/60C  operation.  Brand  new  in  original 
packing  Stwk  No.  SEL-44 _  $4.95  rash 

1IO/6(K'PS/0.38A  BLOWER. 
Exceptionally  quiet.  50  cu.  ft. 
min  Stewk  No.  BLR-344.  .$$.95 


3**  SCOPE  INDICA-  iCjW 
TOR.  3BBI  cathode 

ray  tube  mounted  in  a  m 

rou-metal  housingwith  J 

an  adjustable  light 

shield.  May  be  mount-  IjH 

ed  on  a  panel,  table-  H|| 

top  or  clamped  to  a 

bar.  When  mounted  on 

a  table  top  or  wall,  tbs 

scope  housing  may  be  tilted  at  any  angle 
up  to  45*  from  the  mount  for  comfortable 
viewing.  Ideal  for  remote  scope  Indlcatora 
An  outstanding  buy  at  $5.95.  Stock  No. 
A8I-8I. 


DUBIN 


Tel.  HI  ckory 
6-3066-7-8 


Coble:  "Dublsctron«  New  York".  Wo  will  bo  ploosod  to  toad  our  bulUtias  to  you 
roqularly.  Writ#  or  phono  Dopt.  E-7  lor  our  loloat  cotoloq. 


ELECTRONICS  CO.  INC.. 


103-02  NORTHERN  BLVD..  CORONA  N.  Y. 
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ELDICO  OF  NEW  YORK,  INC 


44-31  DOUGLASTON  PKWAY.,  DOUGLASTON,  LI.,  N.Y.,  U.S.A.  Coble  Address.  ELDICOINC 

BAY5IDE  9-8686 


VOLTAGE  REGULATOR 

Raytheon  CRP40M07.  Prim.  92-13It.  57.63  cpt.  S«c.  llSv  .82  kva 
PF.  R*9ulating  trails.,  chokss,  capocitors.  power  cor 
root.  In  navy  oroy  cobinot.  36"  x  20"  x  12",  not  wt.  250  lbs. 

PRICE  $97.50 

"LAVOIE"  VHF  FREQUENCY  METER 

375-725  me.  and  above,  0.1%  Model  105SM.  Features  precision 
cavity  and  vernier,  absorption  type  with  amplifier.  Ideal  for  align¬ 
ment.  production  test  and  lab  work.  Complete  with  iparet  and 
individual  colibration. . ONLY  $59.50 

"TELRAD"  FREQUENCY  STANDARD 

Complete  self  contained,  dual  100  1000  kc  xtl,  multivibrotor.  and 
harmonic  amplifier.  Calibrates  with  WWV  or  broadcast  for  hiqh 
accuracy,  100  to  45,000  kc.  check  points  every  lOOO-lOO-lO  kc. 

Complete  ot  $29.50 


OIL  CAPACITORS 

2  mf  5500  vdc  "Inerteen". 

2  mf  6000  vdc . 

1  mf  7500  vdc  . 

1  mf  5000  vdc  5009  . 


GDA  GRID  DIP  OSCILLATOR 

An  all-around  loborotory  instrument  for  measurement  of  resonant 
circuits.  Q.  rl  voltages,  ontennas  and  many  other  purposes — 3  me 
to  250  me  or  other  extended  ranges.  Compact  ond  complete  in  kit 
form  ot  $21.50  with  instruction  and  opplicotion  booklet. 


MICAS  AT  90%  DISCOUNT 

Trpvs  Fll.  XR.  etc. 

C.epecttr  Volts  Price 

T.W  I.7S 

.SrtO  6.IKK1  74 

37.S  .5 .000  r» 

001  4..SOO  I  !• 

002  3.600  44 

003  a.WM)  44 

700  3 .000  4S 

600  3.(KX)  .?• 

400  3.000  .  44 

200  3.000  7S 

100  3.000  44 

00  3.000  4« 

50  3.000  .4# 

025  2.600  I  IS 

006  2.-400  rs 

30  3.0IN)  .45 

.015  1.500  74 

12  .VX)  1  15 

Type  H  A2.  44.  S 

002  3600  f  l»S 

005  2.400  44  44 

400  2.400  #9  IS 

360  2600  #9  55 

002  1000  #4  25 


OIL  CAPACITORS 

2  mf  600  Vflc  . 

4  nif  600  vdc  609  etc 

6  mf  600  vdc  .  . . 

7  mf  600  vdc.  rert  . 

10  mf  600  vdc  .41000 

2  mf  1000  vdc  1009 
4  mf  1000  vdc  231-'252 
10  mf  1000  vdc  22K47. 

4  nf  1.400  vdc  TJl* 

2  mf  2000  vdc  23F  161 .  . . 

1  mf  3600  vdc  84.2 

0  16  mf  4000  vdc  26F386 . 

.25  mf  4000  vdc  26K767 

1  mf  7000  vdc  B3B1170 . 

005>  01  mf  12  kv  25F646 
.02  mf  20  kv  B  r-150 . 


TRANSFORMERS 

II5V  5S/4S  CPS 

3700-0-3700V  (4  500  ms .  1 

2500-0-2500V  wi  500  ms  . . 

1800-0-1800V  d  350  ms . 

74O-O-740V  O  1.2  smp  . . 

2.10/460  to  115v  a  6  kvs . . 

230/460  to  U6v  S  2  kvs . 

440v  to  1 1 5v  a  50  kvs . 

36v  ^  10  smp  .  . 

ll.Sv  a  11. .4-20  smp . 

lOv  a  6  smp  ... 

2  5v  a  104.  10  kv  . 

4500v  a  4  5  ms.  5v  a  3A . 

.1740V  a  2  ms .  . 

I200V  a  9  ms.  6  3v  a  4A.  Sv  a  34  . 
ISOOvet  a  160-200  ms.  5v  a  2-3A.  2-2  5v 
a  2A _ 

llOOvet  a  200  ms.  63  a  4A.  63  a  4A. 

5a3A  .  . 

830vct  a  1 25  ms.  6  3  a  6A.  5  a  3A  ... 

MOvet  a  150  ms  . 

750vet  a  800  ms . 

78v  a  1  34  smp . 


VARIABLE  CAPACITORS 

10  mmf  mldxet  rsrd  ZRlOA.s .  I 

1.4  mmf  mld«et  BI  D  MO1S50 . 

1.4  mmf  midget  C'srd  ZR15AS . 

25  mmf  midget  double  sp  . 

3-1*)  mmf  mtcro-dusl.  dbl  sp .  ...  1 

2-2  8  mmf  dusl  neat  Csrd . 

250  mmf  Trsns  Jr  Hud  JCt523  ... 

240  mmf  dusl  1  Rsp  C'srd.  XK240KD  4 

190  mmf  dual  06  gsp  Card.  M()1S0RI>. . .  1 

260  mmf  dual  03  gap  Card  NfR260BD  .  1 


3000V  a  SOO  ms  : 
700-0-700  a  3.40 
6  0v  a  30  smp 
6  Sv  a  2.7  smp  . 


CeramIcODS 


60  mmf  Feedthru 
60  mmf  7.600  vdc 


CABLE 


WIRE 

#20  IIV  str.  white  plsstie 

#20  ttr.  white  Isc'iuer  . 

#'2U  Str.  red  Iscauer . 

#20  str  green  Isetitjor  . 

3  16*  msgoet,  1>CC.  reel.  .  . 

#30  SSE  magnet  . 

1/4'  tin  shield  braid . 


FILTER  CHOKES 


$4.V5/M 
3.5S/M 
3.5#/.M 
3.5g/M 
.35/lb 
.M  lb 
.3g/lb 


9  rond  #20  fltr.  piss  2  vmyl  jack, 
shield.  H'.  <*  F 

10  cohd  #20  sol  piss .  vinyl  jaek. 

•  j'  d5S 

26  rond  #20  str  piss,  vinyl  lack. 
'%*  dls 

4  coDd  W*  str  pise.,  vinyl  lack.  1*  dls 
:i  cood  #16  str..  shield,  lack 
cond  #20  str  .  ihleld.  jack 

KflK  F  \mphrnol.  Federal . 

EL077  I  i-cdtrml . 


lOH  7.4n*s '260  ohm.  herrn 

4- 20H  lOOma  I20ohm.  herm 
lull  looms  260  ohm.  berm 

511-  130ms,  100  obm.  herm . 

10-1411  l46-200ms/lUO  ohm . 

511  200ms/70oUn>  ..  .... 

3-3H  200ms/60  ohm,  b<  rm  .  . 

6H/350ms.  62  ohm  . 

I6H^450ms  U2ohm.  li«-rm . 

811  500ms.  SO  ohm  . 

5- 20H  '500ms/80  ohm . 

8Il/7O0ms/6O  ohn.  . 

^20H/700ma  60  ohm  .. 

3H/27.4ma.  I7H  175rr.s.  I7ll/125ms 
4H/85ms.  6H/90ms.  12H/65ms  . . 


METERS 

IKJ  Mllllammeter* 

0-30  ms  Omen  2  h*  rd . 

a-15cnsO.K  3H'  rd . 

0-500  ms  Elec,  rd  . 

0-800  ms  O.E.  3K' rd 

.40  Voltmeter 
0-180V  Simp  4  b'  S'l  Ilium  . 

Hr  Ammeter 

0-3.5A.  McClln.  3  v^'  rd  ... 


RELAYS  —  CONTACTORS 

Type  Coll  f^ootsets  Price 

CH  (  oDtsetor  nSvsc  4 PST.  30 A  17.15 

Wevt  MC  gl.encl.  1 1.4vae  4PST.  20A  7.5g 

Allied  BO  6vdr  DPDT.  lOA  .75 

Advance  min  450  ohm  12vdc  SPST.  6,4  ...  S# 
U.E  PJC  sdj.  overload.  4-12A  se/do. .  tJ.5S 

O.E.  PJC  sdJ.  overload.  2-8A  sc/dc .  12. 5S 

O.E.  PJC  sdj.  overload.  0.6-1  6A  se/dc  .  7  15 


WIRE  WOUND  RESISTORS 

5T44  stt— 200-600-10.000  ohm* .  «. 

10  Watt— 1-42-50-80  150-.36(F-760-1000- 
4600-6000-‘<000-10.0UU-26.UUO-39.000- 
76.000  Ohm*  . . 

25  Watt— 2  6-l2  6-50-UK>-5<K)-650-1250- 

2000-3000-75lN^-IO.l)00  ohms . 

I6A4stl-63.0(X)  ohm  . 

60j4Vstt— 15O-15O0-20.000  ohm . 


ALL  MATERIAL  NEW  AND  GUARANTEED 

10%  DISCOUNT  ON  ORDERS  OVER  $10000 
IS%  DISCOUNT  OVER  $500.00 
LARGE  QUANTITIES  AVAILABLE  —  QUOTES  ON  REQUEST 
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lovno 

12VDC 

12VDC 

15VOG 

ISVDC 

!5VDC 

J5VDC 

2:>VI)C 

3«)vr>c 

3r>vi>c 

35  V  DC 
m)VDC 
:4)VDC 
5<)VDC 
l.V)VDC 
.>m»VDC 
3.V)VDC 


Oulpal 

•-13*VI>C 

Pri^ 

$.98 

1.95 
2.49 

2.95 

3.95 

5.95 

9.95 
t3.95 
1. 5.9.5 

24.95 

27.95 

32.95 

35.95 

44.95 
Output 

0  25* VIM' 
Price 
$.98 
1.25 
1..50 

1.95 

3.95 

4.95 

6.95 

9.95 

15.95 


rurrenl 

2.50  M  \ 
.500  \f  A 
1  AMP 
1..5  AMP 
3.5  AMP 
.5  AMP 
!0  \MP 
1-5  \MP. 
20  AMP. 


ills.  XFC  type  Is  tappe«i  to 
Ift.  17  V'olts  Onter-Tappod. 


Price 

$3.25 


HYS.X 

nYio 

HVIJ 


40  MM  150  )  23  1  80 

>v>8-2U  .MM  350. 150  .43  3  90 

20-20  MM  40J  250  .35  3  00 
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seimuAi 

RECmiSRS 

- and - 

eUCTRONfC  COMPONENTS 


FULL  WAVE  BRIDGE 
RECTIFIERS 


THREE  PHASE  BRIDGE  ij;; «|j: 

RECTIFIERS  '''-‘''ll  (wiaStp; 

KCV.IiriCK3  80  AMP 

Input  Output  Input 

o  1265  A('  t>-130*vi>c  36V AC 

T>pe^  (  urrent  l*rice  Type  *  Current 

’M\7~4  4.A.Mf‘  $32.95  B2-I.50  1.50  MA. 

3H7-6  1.  AMP.  48.90  B2-2.V>  2.50  M A. 

3117-1.5  1.5  AMP.  70.00  B2-300  .300  M A. 

Inpul  Output 

O^M'Af  0  250*VI)C  ih'i  '  •''!{! 

T>pe.  t  umm  |.rlre  ot  jMp 

iHi:^'i  1  \Mr.  s.’is.oo  I  n'?”  ^  5  E 

own*  Ml  50  -5  AMP 

i:.  AMI'.  I2o!oo  n 'mp 

iii’-ai  2(1  amp’ 

CENTER  TAPPED  ui-w  ’aI!  amp. 

RECTIFIERS  » vaV 

Input  Output 

12  It  12V AC  «  8*vi>c 

l>p«*  Currunl  Price  n',  .‘.J,  rjl  • !  ? 

( .1-1(1  1(1  AMP.  $6.»5  1;^:-  -  IMP 

Cl-'.>(1  I'O  A.MP  IU.95  'NE- 

<1-3.1  .in  .V.MP  U.95  H3-1I1  in  AMP. 

(1-41.  4I>AMP  17.95  «  I??!"' 

<'l-.'4)  .'41  AMP.  20.95  t'-  . . 

(  l-NI  W.  AMP.  26.95 

<1-12..  12..  AMP.  34  95  "‘-.j  ;V<^p 

H4-.5  .5  AMP. 

^ - -  m  10  lOA.MP. 

1  tuSl'l'”*'”  ,i(icot>on»  \  Bn-1-4)  15(1  MA. 

■  ..  to  yox'  \  HC.-'2.50  2 .0  MA. 

■  Bull!  ^  for.  \  Hti-l  I  amp. 

■  ,,Dy  \  H«-3X5  3.5A.MP. 

■  •  '»*'i^orTORIt^  \  "O  '.  -5  AMP. 

I  *.  OS'Vefe  AO^l^ceS  \  Brj-in^ 

1  ^  «ote  on  \  o  234V AC 

■  ...  k.  pleo»«o  I  Type  4  Current 

■  W«  ®;,einent». BPMiOO  600  M  A 

■  B13-1  lAMP 

B1.V3  3A.MP 

hl.V5  .5A.\IP 

B13-10  10  AMP 

*  Select  Proper  Copocitor  to  Obtain  Higher  VOC  Than  Irtdicoted. 


RECTIFIER  CAPACITORS 


24.95 

27.95 

36.95 

44.95 
Output 

0-40*VI)C 

l*rife 

$1.25 

1.95 
3.25 

13.95 

24.95 
Output 

0-54*VDC? 

Price 

$3.95 

14.95 

17.95 

32.95 
Output 

0  iionnc 

l*rlce 

$1.95 

2.95 

7.95 

18.95 

24.95 

36.95 
Output 

0  l»«*Vl)C 
Price 
$12.95 

16.95 

35.95 
.54.95 

69.95 


VACUUM  CAPACITORS 

S  Standard  nrand.<( 

12  Mnifii  20  Kv  $4.95 

50  Mn.fd  20  Kv.  4.95 

50  MnifH  32  Kv.  5.95 

SILVER  CERAMIC 
TRIMMERS 

Type 

820-Z  aV20  MriM  Zero  Ten.p .  24f 

822-N  .5-20  Minfd  .Neg  30U .  24f 

822-  \7j  4. .5- 25  Minfd  Zero  Temp  .  .  24f 

823-  ‘N  20-125  MmW  Neg.  6.^>0  .  .33f 

VARIABLE  AIR  TRIMMERS 

Standard  Hrandf»-  .Screw  Driver  Adj. 


7.*iMMl  $2.90  $27.00 

2.1  MMV  3.10  29.00 

60  MMP  3.30  31.00 

100  MMK  4.10  39.00 

140  MMF  490  47.00 

ATTINTION!*! 

INDUSTRIALS,  EXPORTERS,  SCHOOLS, 
GOV'T  agencies,  laboratories 
Our  enpineerinp  staff  is  of  your  service  to 
tociiitote  the  opplicotiors  of  rectifiers  to 
your  specific  requirements. 

Write  for  quantity  discount  on  compony 
letterfieod. 


fl«)()0lMFn 
3000  MFD 
6000  MFD 
lOOOlMFD 
2000  MFD 
2.500  MFD 
lOfWlMFD 
2X.3.500'MFU 
1500  MFD 
4000  .M  FD 
3000  .MFD 
100  .MFD 
.5(»  MFD 
20.) )  .MFD 
20<)  MFD 
.50)  MFD 
12.5  MFD 


RECTIFIER  TRANSFORMERS 

AII]Primarie<i  II.>V\C  53/60  Cycles 


Type  ^ 

XFl.5-12 
TXFi»»-2 
TXF.10-.5 
T.\FI»»-10 
TXF:I6-1.5 
TXF3rV-20 
XFC1710 
All  TXF  Typ- 


RECTIFIER  CHOKES 


Type  f 

H  V« 

Diinensioru 


OIL  CONDENSERS 

2  MM  200VDC  Bathtub . 

.6  Mf.l  400VDC . . 

2  Mfd  400VDC  Bathtub . 

2X.1  Mfd  600VDC . . 

«  Mf.i  600VD('  w/mtK.  Clamp . 

10  MM  440VAC/150OVD'’ . 

H  Mfd  66OVAC/200OVDC . 

I'l-  10  MM  SOOuVDC  ViiliJige  Double 
Typo  . 

ELECTROLYTIC 

CONDENSERS 

Lots)!  I 

Cap  WV  DC  Each  10 
100  Mfd  60  $0  27  $2  20 


lU.Mfd  450  30  2  SO  20  00 

15  Mfd  450  30  2  50  20  00 

40  Mfd  450  SO  4  20  36  00 

Minimum  order  $3.00.  No  C.O.D/s 
under  $25.00.  25%  deposit  on 
C.O.D.  Add  10%  for  Prepaid  Par¬ 
cel  Post  and  Handling.  Terms:  Net 
10  days  in  the  presence  of  approved 
credit. 

All  prices  subiect  to  change  without  notice. 

Orders  Promptly  filled  from  Our  Stocks 
Alt  Prices  F  O  B.  our  NYC  Warehouse 


tv  Amp«i.  Price 
)  12  $3.95 

i  2  3.95 

1  5  4.95 

>  10  7.95 

>  1.5  11.95 

5  20  17.9.5 

7  10  4.95 

r;ipp*^l  to  Deliver  32, 


5raps. 

.02  Hv  6 

X  3'D  X  3'5'W 
Herin^airaily  Sialo«l 
.02  Hv  H  .5 

.02  Hv  10 

.02  Hv  12 

015  Hy  1.5 


RECTIFIER  MOUNTING 
BRACKETS 

For  Types  B1  through  B6,  an.i 

Type  Cl  . $  .3.*  jmr  !»et 

For  Typee  B13 . .  .70  per  set 

For  Tvpee  3H .  I.II5  j>er  set 

RECTIFIER  KIT 

H  and  1*2  VIX'  at  10  .Ampa. 

This  unit  will  dri  ver  nnflltered  direct 
current  for  operatWin  of  motors,  dyna- 
niotors,  solenoids.  electropIatinK.  battery 
charging  and  similar  e<iU(pment. 

The  following  cuinponents  are  supplied: 
1  e.i  Full  Wave  Bridge  lUctlfler 
1  pr.  Rectifier  Mounting  Bracketa 
I  ea.  Transformer  115  VAC  50/60  L*PS 
3  ea.  Slher-ri.'ttPd  Binding  Posts 
1  ea.  4-Posltl<*n  Tap-Switrh 
1  ea.  Fuse  and  Fuse  Holder 
1  ea.  I, me  Cord  and  PlU4C 
The  primary  of  the  transformer  is  rauitt- 


SYNCHRO  MOTORS 

Type  IF  Special— K-s-S.ifS.  1,1  Western 
Klei  tnc  lli/KU  V,V.; — 4U0  (*yc..‘B 

I’rire  Bach  .  SB. 00 

WRITt  rOR  CATALOG  7;«I9 
ON  COMPANY  LlTTtRHlAD 


OPAD- GREEN 

**  COMPANy  K 

71  Warren  St. 

New  York  7,  N.  Y. 

Phone:  BEekman  3-7385-6 


/ 


ELECTRONICS  — yo/y, 


1527  I.  SIVINTH  5T. 


LOS  ANCILIS  7\,  CALIF. 


^  SEARCHLIGHT  SECTION  ® 


UNITED'S 

SUMMERVALUES 

TOP  QUALITY 

COMPONENTS 


for  worthwhile  sanrings  to  you 


PRECISION  MICA  CONDENSERS 
(Silv«r-Cop.  1^») 

SI'.-  T  I* 

4<><i  Mn.M  .  MriiM..  1*00  Mmfd  .  2000  Hinfd. 
I9e.  each 

100  atsorlMl  for  SiS.OO 

PRECISION  RESISTORS 

UTV  ::  ohm«  »  l***  lOo  for  121.00 

W  1  lo.HHl  n^ml^  1'^,  x  9  2‘t.  100  for 

121.00 

GLASS,  VACUUM  SEALED 

Within  I't  tol^ran.'o.  i-^h  tmit 

nia;l.*-<l  mUIi  evui-f  raliie  to  'he  Hfh  place.  With 
pi^^rail  It-ail-*.  4  0  MetchniH  at  8.*^.  eat'b.  10  for 

FERRULE  TYPE  RESISTORS 

Supp'i.-d  With  for  niountmx.  Well-known 

make<. 

GLASS  TYPES 

r  Watts  I9«.  ea.  :i0  Watts  1S«  ea  00  Watta  5»« 
l^iM)  Ohms  400  Ohni'  4  Ohms 

SiHiO  Ohms  RrtO  Ohms  4000  Ohm^ 

iiioo  Ohms  .*1000  Ohms  7500  Ohm-* 

;r.O  Ohms  lOjMiu  Ohni'  15.000  Ohms 


7.5  KW  0-15  KV  OUTPUT 
RECTIFIER  POWER  SUPPLY 

NEW  RA.38  HIGH  VOLTAGE  POWER  SUP¬ 
PLIES:  0-15.000  TolU  rl  e  500  ma.  Ripple 
»  100  raa:  3<%  9  500  ma.  ReriJatlon  1.5.800  foltt 
9  100  ma.  1.5.000  rnlta  9  5O0  ma:  8.800  rolta  9 
100  ma.  5.000  rolta  A  500  ma  Input  115  rolta  00 
t'TCle  siQitle  phB.ie.  Full  ware  bridge  rectifier  using 
4  371 R  tulM^  Is  utilised.  Unit.s  are  designed  for 
eontinuou-s  duty  operation,  l^nlts  hare  a  full 
complecnent  of  control*,  meters  and  safety  derlres 
A  r'^ote  control  and  spare  set  of  tubes  are  Included 
with  each  unit  T’nits  are  assembled  In  steel  cabi¬ 
nets  82-4*  long  by  53-\'  wide  by  50-14*  high, 
ITie  calnnetM  are  nihher  shock  mounted  cm  skid«. 
Weight  204*'  Ib^  IMoed  at  lees  than  25%  Gorem- 
nient  ac<m>'lti*>n  co^t.  Complete  detailed  Infor¬ 
mation  on  requet^t. 


ASD  RADAR 
TRANSMITTER 

centimeter,  complete  ir/725A 
ron.  cavity,  two  723A/B 
r»*.  RKR  73.  four  72‘a. 
820R.  two  724R's.  two 
.  1\2^  crystal  diode,  high 
supplT.  coi’Vng  blowent. 
nput:  115  r  400  c.  N-2 
on  .  $110.00 

PARTS  FROM 
ABOVE  EQUIPMENT 

re.  Amp  AvtembLv  includes 
plumbing,  two  723A'R  Kly¬ 
strons.  two  6AC7*s.  two  724B  s. 
IN23  cTvstal  diode  etc  ..$37.50 
ower  transformer  1)9178,  two  2.5 
rnlt  windings,  6.3  volt  winding 
and  high  roltage  winding.  115  r 


SPECIALS 

WESTINGHOUSE  METER  MULTI- 
PLIER:  1  meg:  arcura«'y;  wire 

wound;  noninductive  $1.2$ 

RUNNING  TIME  METER:  It.  W 
Cramer  Tvpe  KTIH :  220  r  80  e:  .1* 
square  fat'e;  5  figure  Indicator 

FILAMENT  TRANSFORMER:  Con 

stant  current  type.  prl.  110  220  t  .50 
80  c.  se«\  21.5  »  40  5  amps.. ,  17.50 
TUBE  WL  386.  ML  3W:  125  kv  X-/ay 
rectifier;  oil  Immersion  type;  fila¬ 
ment:  10  T  #  11  a  amp«  .32.00 
CRAMER  TIME  DELAY  RELAY  tvpe 
Tl>2  120S:  0-120  seconds  115  v  60  r: 
Hynchronou.s  motor  driven:  conta<-t 
rating  10  amps  115  t:  single  pole 
normally  open  . 4.95 


TUBES 


All  Tube*  are  New. 
of  Standard  Mff..  in 
original  boxes 


8.3  tihnis 
750  idiiiis 

INSTUl'MKNT  Ml  I.TH'LIFR.  3  Me^^hms  3 

Watts  3000  V  1,0  Ma  Fa .  96< 

VITREOUS  TYPES 

2'.  W,  s  ohnis  .  I5<  !00  W’  4'l*i  Ohm*  65< 

25  W.  20  Ohms  ..I5<  I*)**  W  ':*«>*»  Ohm*.65< 

30  W.  2>o«i  nhm*.  29«  I00  w.  8.5*>*i  ohms  65« 

90  5V  8<*0  Ohms.  59<  200  W  lU.^HiO  ohmsSSf 

OIL  FILLED  TUBULAR  CONDENSERS 

rh*-n.ilic  vheii  over  metal  ca-e  Site  x  3*4*. 

*  M  S4T.W  tevmlnals.  .1  Mfd.  12.50  V  I)  C.  Fji.  h 
2.3C.  !*>  for  $2  00 

ROUND  METAL  CAN  UPRIGHT 
FILTER  CONDENSERS 

40  Mfd  2.*.0  V  hC  l\’  I»  X  I"  L  .554  Fji 

14*  f..r  S5  00:  *.4*0  Mfil.  2'>n  V  OCW  2'  O  x  4^' 
L  W;'h  m'g  hra.  ket  K*  $1  I'*  1)  for  $11.00 
AMMETER  SHUNT 

!..•  .  N.oiii.-  ss  24i;ii2  0415  4)hms  mounted  on 

ha-i-  Hiih  eltiniinnrii  moiirtiing  plate.  Pe*’- 
forated  ineral  shield  for  p>"-'><>nnel  piotectlnn  and 
a  r  i-4M»’ing  t'apahle  ot  haridling  ar  2O0  Amps. 

New- $1.39. 

CURRENT  TRANSFORMER 

M<vdfl  svo-  Hat  o  T'  -.1.  Freq .  '.0  tfi  i;:3  Cvi-les. 
With  riii'iintirig  hrarket  Shpg.  Wi  5pp'-  tx  l  Lb 
N-h  $2.75 

0.  C.  AMMETER  RELAY 

Well  known  hranil  fi**"  hlanieter  .l\*  Deep  In- 
*iil>tri*1  S'and  nff  tvji.*.  il  ’.0  Amps,  t.ir  2-50  Mr 
dn'p  Relay  a*l*u*.tahle  over  full  w’ale  Relay  oper¬ 
ates  when  current  ilrop-*  to  p'^Net  nimirnum  'Ap 
proy  Shpg-  Wf  111  IJtv  New  $10.50. 

COAXIAL  CABLE 

]U,  21  u  5  :  f»hm-  New  $1.44)  jo.)  pt.  •Ap- 
p-..\  .‘ihpB  Wt  -  12‘$  LIk 

COAXIAL  FITTINGS 

Female  S(>2:!4.  3  for  SS<-  High’  .$ngle--MaIe 

an*l  Female  M  3*. ‘4  a  3  for  55<. 

NAVY  TYPE  OYNAMOTORS 

High  .fil-  nn  V  I'M  field  units  Mar  he  used  r,n  8 
VI>4’.  v»t?h  ’»  mitpiit  vol'age  ratings  MOI>ET, 
r'.18  MI-14'  iMiTput  27*  V  <i  11')  Ma  Input; 
12  to  24  VI»C  Aia.rov  «Jhpg  W'.  — 10*4  I,bs. 
$2  50.  MOI>KL  ='1*  TMANS  tnjtput;  500  V  A 
-.0  Ma  .Approx  .'<hpii  Wr  lou^  I.hs  $3.50.  New 


Type 
IB22 
IB23 
IB24 
2021 
2J62 
3B22 
3B24 
3C23 
4B28 
I5E 
250R 
250TH 
250TL 
•3(MTL 
307A'RK7! 
3I6A 
37IB 
388  A 
450TH 
7n0A 

701  A 

702  A 

703A  ..  . 
704A  .. 

705A  ... 

700BV  . 
700EV  . . 
707A 
707B 
70SA  . 
7I3A 
7I4AV 
7I5A 
7I7A 
7I9A 
721 A 
722  A 
725A 

730A  ,  . 

750TL 

811  .  . 

830B  .  .. 

872A  .. 

921 

93IA 

C5B  . 

C6A 

C6J 

FG8IA 

WE-203A 

WL-531  . 

WL-533  . 


Sr?! 

9.75 
4  75 
i.25 
47  so 
2  75 


conditi 


VOLTAGE 

REGULATORS 

TRANSTAT:  il5  t  50  60  cycle  input; 
0-115  T  100  ampa  11.5  KV.A  output 
$9^00 

TRANSTAT:  115  230  y  50  80  C  input: 

|>•28t}  V  output  W  2  5  amps.  $21.50 
TRANSTAT:  115  t  54*  60  c  Input 
to  130  y  output  9  10  amps  $24.50 


I  72  $1.10:  RKRTt  $1.30:  715R 
15  25:  *29B  52.50. 

<'apa<*itor.  Vitamin  Q.  .30  mfd 

2.000  y  d  c . 85 

Capacitor:  Vitamin  Q.  2  x  .13  mfd 
(O  8.004)  T  or  or*,  mfd  «  16.000 

volt* . 2.90 

Telephone  Tv-pe  Uelav>:  «1  DI'ST 
normally  open.  S2  same  as  Si 
plus  a  RI'DT  4V)nf a<3  ;  1 .000  ohm 
mil.s  both  mounted  in  metal  case 

3*%  t  3«A  X  44  .  2.50 

Motor  blowers:  28  r  a  c/d  c  .  2.95 

NEW  CAPACITORS 

STANDARD  BRANDS 
OIL 

2  mfd  600  T  d-c  tubular  $.30  emeh 

10  for  $2.50 

3.5  .5  mfd  1000  t  d-c _ 90  each 

4  for  3.00 

3  X  1.0  mfd  3  kr  d-e  test.  1.2  kv 
d-c  wk.  Isolated  sectiMLs.  1.20 

1.2.51  25  mfd  7.5  k>  d-c  or  615 
mfd  15  kr  d-c  P>Tanol..  .12.50 
25'  2.5  mfd  6  kv  d-c  or  .125  mfd 

12  kT  d  c . .  3.75 

t  o  mfd  25  kv  d  c:  65  lbs  net; 

I*>rano!  . 36.00 

ELECTROLYTIC 

500  mfd  200  WT  d-c.  insulated 

terminals . 95 

MICA 

04*1  mfd  2*  kT  d  c;  25  a  «  3.000 
kr.  IK  a  A  1.000  kc.  11  a  <»  S<h) 
kv  .  25.00 

VACUUM 

50  mmfd  32  kv  d-c:  tubular  4.95 


METERS 

Wwsfon  or  Wostinghouse 

3'  0  -120  a  c  amps,  w.  current  tiansf 

$  8.50 

3'  0  2'*  kr  d-c  w  pre«'isi<-n  multiplie- 
18.00 

3*  0-4  kT  d-c  w/preils  on  multiplier 

9.50 

3*  — ]4)  to  -* 4;dh.  6  niw  *'.i»*  ohms  6.50 


CONSTANT  VOLTAGE 
TRANSFORMERS 

SOLA 

to  12'>  volt  50  o<'ie  eingle  ph 


$27  00 
34.00 
lit  output . 
...  18.00 


RAYTHEON 

lOK  to  242  volts  50  60 
phase  Input:  220  toll  :>oO 


OUNCER  TRANSFORMER  W-226262-4 

\F  4H  TIM  T  Vn  lniiH<l»nre  10.000  <*hins.  Sec 
lni)»'dani-e’  4<nhi  4thlll^,  tgpi>e*!  a*  2’>o  Dhiro  Metal 
*n;  \'h“  Ja  *  1*  o  I)  4H.*r»n  1*4*5  a*  T',  Mw 

irt  44"'  *''c  2')*-  at  75  .Mw  .«  2'>*  »’v*‘  Response: 
2'.n  2500  4-ye.  ±,  3  |)B  4;!*-.^  sealed  New¬ 

est  ea*'h 

OUNCFR  TRANSFORMER  r72S4S02 

I'-.  lii.p»-<lance:  .5000  Ohm--  S.-i-  Impeilance:  250 
iMiiii-  sire:  I,g  X  I*  4KcraU  Diagram  '-n 

ra-e.  Hermetically  sealed.  New  894  each. 
STEPPER  RELAY 

Tvi«*  II  7'»K  4  cirniit-  2*.  p«*-iti'»n'.  ‘Nintlnuovo. 

|Ve.(tiori  indicator  r.n  <lrum.  D  4’  Coil  resUtance  12 
•  ihm-  Like  New  condition  $4.75. 

VYAVE  GUIDES 

5'  loll.:  wrh  ftangi-  at  both  end.s.  Approx  3  CM. 
C'-iiiphtely  silver  plateil  ou'Hi.le  hnNhed  In  Battle¬ 
ship  H'S'  Fl*rig4-  eiwl'  are  seale.l  New  w:'li 
FUnge  Hdwe.- $3.39.  ‘Appr  -x  Stipg  W*  — 4  Lh% 
•Shipiied  Hallwav  Fxpress  only 

WRITE  FOR  QUANTITY  PRICES 

S'l  .  K-  a’e  iiinlt*-*!!  4*rder  now!  I'tFD  orders 
nsjuire  2'>*'c  depo-it  .\u  pr  t-es  FOB  Chicago. 
Minimum  ortler-  $2.00. 


POWER  FACTOR  Correction 

9  12  mfd  126.5  V  a  r.  60  c.  1  ph.  5 
kilovolt  amp*  reai  ran'-e.  New  42  K 
I’rranol .  $17.50 


T- 102— Filament  Traiwformer. 
American  Tran-sformer  Co 
Hpec.  29108.  T>-pe  WS  .050 
,  KVA,  .50.  60  eye.  Mingle  phi^. 
3.5  KVA  twt.  12  KV  D  C.  op¬ 
erating.  lYlmary  115  V..  aec 
I  ondarv  .5  V..  10  ampa  with 
Integral  Ktand4ifT  insulator  an*! 
sor-kel  for  250  T.  371,  872  and 
5.563.  etc  rectifier  tubes  $12.50 
;  Net  Wt  154*  lbs.  Dim  64*  W 
I  X  6'  D  1  ir  H.O.A 


6(»0  volt  Simglex  Tvpe  S  «19t  conductor  £181 
AWtl  .  .  $170.00  per  .M*! 

3000  vpll  Simplex  underground  single  condiic-  ^ 
tor  r*,  AWii  $140.90  per  .M* 

No.  18  AWG  'ingle  ■•onduitor,  solid,  aiiDuncla- 
Tor  wire  7  H*  Apisd  $2.90  !•*  -.p**!!*. .  $27.00 

•  \t»ov«-  i-afile  ill  full  'iHtols  «»nly.  I  e.  1000  to 


condition.  Add  approx  20%  to  not  weights  lor  ottiroatod 


Alt  mbrchandi 


ahipping  wwighta  Tarma  ora  30%  with  ordar,  bolonca  C.  O.  D 
Aagalas  Worahouaa.  Writa  lor  additional  datail  information  on  an 

t.  MDd  80f  ■podol  qttantttT  diawmiR.  TaiMph—  MAdinon  B-mi 


UNITED  SURPLUS  MATERIALS 

312  South  Hoisted  St., 
Chicago  6,  Illinois 
Telephone 

CEntral  6-4899 


July.  1949  — ELECTRONICS 


TI  BES:  W.K.  703.  704A  Miniature  Dtoda. 
and  705A  H.V’.  Rectifter . $2.00  each 


ECHO  BOX  cro— J4AAY  FOR  OBU-2 
RAOAR. 


in  TR.\NSFORMER.  FTAH  9230 

$1.60 

ri’I.SF  TRAVSrORHER  132-AWP  $0.00 

M  I.SE  TRANSFORMER.  GE  «8G.  8230-1 
$5.00 

IM  I.SE  TRANSFORMER.  Weetlnjthotite 
145-EWI‘  . $10.00 


llerp's  the  perfect  remote  position  ladlcstlng  sys* 
teni — «ery  acrurstt* — operites  from  6-12  volts  d  c 
or  110  a  c.  with  75  ma  half  «a^e  rectifier  and 
I*  resistor.  Idaf.  furnished. 


in  i.SF.  FOR.MING  NETWORK.  20  kv.  .92 

mlcrj'aecond.  50  ohnti.  800  p.ps.  $40.00 

(  touch  Brencle  Retdafance  rapacitr 
RHilce.  model  230A.  new  .  $50.00 


X  BAND  POWER  METER  TS-Sfi'AP. 
8:oo-9500  me.  ,1  to  1«00  mllMwatta 

X  BAND  PICK-I'P  HORN  AT-4S  UP 

with  coaxial  flttlrca . $5.00 


UG.I90/U  l.< 

UG.20I/U  .  .  2  ( 

UG.249/U  ( 

$0-239  . 

PL-259 

(far  small  cable) 

11.359  . 

UG.266  .  K 


UG-IO/U . M 

UG-I2/U  _  .90 

UG.2I/U  . 80 

UG.22/U  80 

UG.24/U  .80 

UG-25'U . 80 

UG.27'U . 50 

UG.29'U . 100 

UG.30/U  f.OO 

UG-30’U  t»erlat  1.00 
UG-58/U  .60 

UC.-5<)^U  1.00 

UG-ft3/U  .  1.00 

UG-00  U  100 

UG.I67/U  200 


moil  P\ss  FII.TER.  rnt-off  at  10f>o  me 
coaxial.  SO  ohms  .  ,  .  $12.00 

BROAD  BAND  TEST  I.OAD.  "0  ohma.  1 

watt.  S  W  R.  lesB  than  1.1  to  2500  me 
$7..50 

8  B\ND  TEST  I.OAD.  TP.S-SSPB 'T. 
ohms  . $$.00 

X  HAM)  TEST  I.OAD.  T.S-103'aP  If.O 
watts,  acressorics . $.2.5.00 

4  0AXI\I.  WAVEMETER.  Mlco  Instru- 
ment.  from  125ft  Me  to  4oftft  Me  .$00.00 


vnltage  contrul.  Brand 
New  . 


1.  6  cend.  «I8  stranded,  shielded,  rubber  covered 

.440  OD  ft .  84 

2.  7  rend.  #20  stranded,  shielded,  rubber  covered. 

440  OD  ft . 8< 

3.  7  cend.  #16  stranded,  plaatle  covered  ft _ 8*  >4 

4  8  cend.  (2  #14.  6#20)  stranded,  shielded,  plaa- 

tic  covered  ft.  9ti4 

5.  8  cond.  (2#  16.  6#20)  stranded,  abielded.  plastic 

rt)vered.  ft . lO'-ii 

6.  10  cend.  (4#l2.  2#I8.  4#ia)  strandad.  shielded, 

plaatlc  covered.  .730  OD..  ft  . 144 

7  12  cend.  #18  stranded,  ahlelded.  plastic  cov¬ 
ered.  ft . ..154 

8  16  cend.  #18  strandtd.  shielded,  plastic  cov¬ 
ered.  ft . IM 

9.  18  send.  (2#  16.  I6#28)  stranded,  shielded. 

plastic  oorered.  ft.  . 184 

All  eondurtors  color  code<l.  Write  for  other  sixes 
and  tvpes  of  control  cable. 


Include  return  address.  Satisfactlen  Guaranteed  er 
veur  meney  hack.  Hundreds  ef  harialns  In  our  free 
Illustrated  list. 


ELECTRONICS  — 7u/y,  1949 


SEARCHLIGHT  SECTION 


t/enJih.!  the\ 

HOTTESTLIST 

in  the  LAND,  brim  full  of 
electronics,  hifdraulics,  air¬ 
craft  parts, ^Q^ets 
fiusb  me  ijour  namefOD/^ 

1  AC  DC  SELSYN  SYSTEM 


Per  ict  .  $4.95 


MIDGET  SELSYNS 


AT  type  operates  from  6-12  V.  60 
OTcle.  <26  V  400  cycle)  use  for 
either  tran-smltter  AO.. 


500  CYCLE  GENERATOR 

/  /  /  fk  4  KVA  no  Volt  slnRle  phase 

P^r  1  3400  RPM.  Just  the 
thing  to  hook  up  to  a  cycle 
motor  as  a  power  source  to 
operate  surplus  400-500  cycle 
eijuipment.  Has  1  keyed 
drive  shaft.  Built  In  exviter  and  separate  D('  out¬ 
put  of  14  volts  (p  40  amps  01>  25  H  x  12'  d;s 
Wt  approx  ion  Dm.  Brand. New  C70  OC 

KOB  KVfat>nT  OH  MID  WB8T®0» 


AMPLIDYNE 


OK  #.‘>AM31NJ9A  2SVDC 
Input  60-0  6ft  VDC  out¬ 
put  at  8.8  Amps  1  watt 
held  power  controla  530 
watts  output  power.  The 
ideal  IH?  motor  bpeed 
control  A  AC  venerat'-r 

.  ea.  $2.95 


CONTROL  CABLE 


0  ^ 


DICK  ROSE  ERECO 

2912  Hnitt  Ave  Emett  20.  Wash. 


TS-155R/IP  MGNAE  4iENER.ATOR. 
P'jlaed.  calibrated  output.  110  v.  60  cy. 
•N  EW. 

TS.34  AP  SYNCH  KOS4  OPE.  . 

S  BAND  STANDARD  REFERENCE  CAV¬ 
ITY.  Type  N  nput  conne«  tor,  crystal 
holder  . $15.00 


APR-I  RADAR  SEARFll  RECEIVER. 

complete  with  tunin#  units  for  ran^e  of 
38-4000  me.  30  mi  I.P'..  2  me  wide, 

TUNING  UNITS  for  AFR-l  or  APR-4  RE¬ 
CEIVERS  (can  he  u»ed  with  any  30  me 
amplifier): 

T.N-16.  ranee  3ft-'*M  mo 
TN-17.  rantre  8ft  300  me 
TN-19.  ranae  1ft0ft-20ftft  me 
TX-54.  ranfre  2ftft0-4ft00  me 

A  I.OW  <’OST  SUBSTITUTE  FOR  APR-d 
RE4  EI4  KR,  connintln#  of  an  APR-4 
power  aupihly  and  30  me  I  F  with  video 
am|>lifler  chuanis  of  BC8000AH.  com¬ 
plete  with  tuhea  and  neceaary  achematlc 
Equipment  la  new.  but  re^ulrea  minor 
rhan#ea  in  wlrln# .  complete  ..  .  $60.00 

ANDTHER  POSSIBI.E  SI  BSTITI  TE  con- 
aiata  of  3ft  me  I  F.  and  video  amphfler 
chaaaia.  plus  power  supply,  115  V.  6ft- 
8ft0  cps.  of  APR-5  Radar  Receiver 
Bandwidth  la  1ft  me.  Complete  with 
tuhea.  NEW.  . $90.00 

X  BAND  VSWR  TEST  SET  TS-12/AP. 
cf*mplete  with  linear  amplifier,  direct 
readtntt  V.SWR  meter,  slotted  wax’e 
Rulde  with  frear  driven  travelln#  probe. 
matche»l  termination  and  various  ad¬ 
apters.  with  carrying  c.aae.  new. 


S  BAND  SIGNAI.  4.KNERATOR  CA^TTY 

with  cut-off  attenuator.  27ft0.2950  me 
2'  '40  tube,  with  modulator  chasals  $30.00 

TEST  SET  TP-:78/AP.  for  AN/APP-12. 
synchronUed.  delayed  pulse  signal  gen¬ 
erator.  4O0-43ft  me.  calibrated  wave¬ 
guide  below  cut-off  attenuator,  syn¬ 
chronized  marker  generator.  115  V  6ft 
cps.  new.  complete. 


RDF  E4H  IPMENT  DP-IS.  100-1500  kc. 
for  ahip  use.  complete  with  pedestals, 
azimuth  scale,  loop  assemtdy,  used  110 
V  6ft  cps  .  $260.00 


DM.43  DYNAMOTOK.  G  E..  24  V.  615/ 
1030/  2/8  volts  at  230/280  ma.  new.  ex¬ 
port  packed  . $5.00 

I.OOP  MN-20  E  for  MN-26,  D  F.,  new  $7.00 

TRANSFORMERS.  115  volts.  60  epa  prl- 

marles: 

1  62'i0.  32’>ft  and  20ftft  volts,  tapped  pri¬ 
mary.  vidtage  doubler,  12  5  kv  Ins 

$14.00 

2.  625ft  volts  80  ma.  ungrounded.  O.E 
voltage  doubler.  12.5  kv  Ins.  .  $12.00 

3  2  secondaries  at  500  volts  5  amr^ 
each,  wt  210  pounds . $50.00 

n  I.SE  INPUT  TRANSFORMER,  permal¬ 
loy  core.  50  to  4000  kc  impedance  ratio 
120  to  2350  ohms  .  $3.00 


W.E.  E4H  AI.IZER  D162113 . $5.00 

liYPERSIE  CORE  CHOKE.  1  Henry. 
Westinghouse  L-422031  or  L-422032 

$3.00 


Viidto  Signal  <>eneratnr.  HIckok  198.  RC 
tuned  20-20. OftO  cps.  ...  . $15.00 

CONNECTORS: 


NOISE  FHiUKE  METER  10-400  me. 
measures  N  to  3ft.  for  .">0  ohm  Imped¬ 
ance  T.5  and  270  iTi'.pedance  also  sup¬ 
plied 

MITl  AI,  INDU4TANCE  ATTENUATOR. 

I'alibraieAl .  frequency  range  .1  to  1000 
me  by  means  of  plug-ln  colls,  attenua¬ 
tion  range  12ft  db . .  .  $100.00 

MITU4I.  INDUCTANCE  OR  PISTON 
TM*E  ATTEM  ATOK.  type  N  connec¬ 
tors.  rack  and  pinion  ilrlve.  attenuation 
variable  120  decibels,  calibrated  2ft-l2ft 
db.  frequency  range  .300-2000  njc  $32.00 

I.OSSY  FINE  ATTEM  ATOR.  consisting 
of  R<1-21  U  cable  rolled  In  metal  box 
with  I’lJ-lft  r  connectors,  furnished  In 
any  attenuation  up  to  20  dh  at  3000  me 
$15.00 

S  B.\N|)  MIXER,  type  N  signal  Input,  os¬ 
cillator  input,  and  I  F  output  connec¬ 
tors,  variable  oscillator  injection  $17.50 

SIIIPItOAKD  RADAR— SN.  Sl>-.3  and 
.'^A-l 

I.ENEKW  RADIO  PRECISION  4VAVE- 
METEK,  type  T24.A.  range  16  kc  to  6ft 
me.  0  2j*'w  accuracy.  V.T  V’.M.  resonance 
nidicator.  complete  with  acce>^8orlea  and 
carrvmg  case,  new .  $17.3.00 


METERS: 

0-3.'.ft  VOT-TS.  WESTINOHOUSE  NX- 

35  METER.  1000  ohms  per  volt,  SW 

$t.50 

0-8  .kMP?  RF  SIMPSON  IS-89.  2%  to 

1ft  rnc  .  $4.60 

ft-lft  AMPERE.^.  TRIPIwETT  327-A.  3" 
equare  . $4.00 

CAPLCITORS: 

Fe* .1  thru,  ceramic.  55  mmfil.  Iftftft  VOr*. 

threaded  .  .10  each 

Feed  thru,  stiver  mica,  disc  tyt*e.  3ftft 

mmfd.  500  V . .20  each 

♦  'eramic  double  cap.  55  mmfd,  10.000  v 


2  MFD  600  WVDC  ROUND  TAN  10  for  $2. 

luft  for .  . $10.00 

2  Mfd  .  100ft  VVV .  1.00 

1  mfd  25ft<i  WV .  1.50 

.15  tiifd . 4<tft0  WV .  1.00 

2  mfd .  CftOft  WV’ .  .V.OO 

.1  _  1  mfd.  .  TOftft  WV .  2.00 

.(,75  —  .075  mfd  8000  WV . 2.00 

1  riifd . 1500ft  WV . 2.V00 

.2  mfd  . 10000  WV .  5.0C) 

AB‘6C  K  MAST  EQUIPMENT  COMPON¬ 
ENTS  such  as  Anchor  screws,  coupling 
unit.*,  base  plates  and  guy  cables,  de¬ 
signed  for  72  ft  transportable  mast.  New 
Equipment 

INVERTER  PE  206.  INPUT  28  VDC.  3* 
Amps.  td  TPUT,  80  V.  800  Cy  .  600 
VuLT-AMPS  . $12.60 


ELECTRO  IMPULSE 
LABORATORY 

P.  0.  Box  250  Eatontown  3-076$  Red  Bank,  N.  J. 


SEARCHLIGHT  SECTION  ® 


WESTINGHOUSE  HYPERSIL 
TRANSFORMER 


TRANSFORMERS 


LECTRONIC 

SURPLUS 

SPECIALS 

ASB  ^ ^YAGI  ANTENNA 


Sec.  600/500  V  e 

5  A . $67.50 

‘ec.  145U.  2060.  2900 

. $40.00 

1  V  '4  15A— 2  5  KV 
. $4$.00 


Pri.  115/230  V  60cy  2  KVA. 
4A.  4OO/400-300/3O0  V  ®  5; 
Prt.  210  230/250  V  6('oy.  Se 

V~3  77  KVA  . 

Pri.  115/230  V  60cy.  Sec.  11 
insulation . 


PRI015V.  60CY  3^  KVA 
SEC  #1  -  240V  .  1  56A 
SEC  #2  -  240V  .  1  S6A 
WT  so  LBS 

$]  ]S0  EACH 


GERMANIUM  CRYSTALS 


HIGH  .VOLTAGE  MICA  CAPACITORS 

rype  0-1  .004  mfd.  «KV 

0-3  .00015  mfd.  20KV  $12.70 

0-4  004  mfd.  :0KV  $18.77 

L'C-3:60  .0005  mfd.  20KV  $<!.»« 

UC-2317K  Oi'JOmfd.  4KV  $S.I.5 
i;0-29:lSK  .003  mfd.  5KV  $.3.1.7 

l,\  -313i.\  Om.  05  mfd  35KV  $I1.»0 

SOUND  POWERED  PHONES 

K'W  «>r  Western  Klectnc  N'avy  Head  ar.d 

s.-le— Krand  N..«  .  $11.88 

VVeeu-rn  I'lectr.c  Clu  st  .M.ke  with  30  ft.  cable 
$3.88 


5  ELEMENT 
ROTATABLE 

array— 

450  to  560  M.C. 


ADJUSTABLC  # 
STUB 

TUNING  : 


300  W.  WIRE  WOUND  FERRULE  RESISTORS 
Fixed  tapf  at  each  I0*»  of  full  resistanre  value. 
25  ohms  200  ohmi  stK)  ohms  2000  ohmi 
SO  ohms  3r0  ohms  (500  ohms 

77c  Eoch  10  for  *6 ’0 


YAGI  ANTENNA 

DOUBLE  STACKED 
b  ELEMENT 


OIL-FILLED  CONDENSERS 


!n  V  A-'  $1.56 

:0  V  AC 

;  KV  $4.70 

iOu  V  DC  $10.86 

Ij-  'v  TP'-rtlu  nn'tora  Tvpe 

. $8.22 

K«iu:{  !i.ent — Complete 

$69.7.5 

■  raior  for  ASB  $30.9.5 
F;e«i.  Meter  anil  Crya- 
ii'i.iiof  K'luip.  luanufac- 

.  $370.00 

'^rai  .e  D.ytruineiit  Current 
. $32.50 


GENERAL 

ELECTRIC 

FG-172 

THYRATRONS 

SlyfSO  EA 


ADJUSTABLE 
STUB  TUNING 


lal  <'.introi:i*4 
iur.*(l  hy  tlet.- 
K  Type  .11' 
Tranaformer 


RCA  HI-VOLTAGE 
TRANSFORMER 


LECTRONIC  RESEARCH  LABORATORIES 

1021-23  Callowhilt  St.  — tocotion —  Philo.  23|  Po. 


IN  LOTS  OF  10 

brand  new 

ORIGINAL  CARTONS 
FULLY 

guaranteed 


Pri— (15  2J0V  60Cy 
Ser— hpftOV—AO  MA 

$11.80 


EXCEPTIONAL  V:iLUES 


SurpluB  and  Standard  lines.  Test  Equip¬ 
ment.  Meters,  Rheostats,  Oil  Filled  Con¬ 
densers,  Switches,  Co  ox  connectors.  Re¬ 
sistors,  Shielded  Cables,  Multi  Conductor 
Cables,  Fuses  and  Holders,  Sockets,  Cryi 
tals,  Variable  Condensers  and  many  quali¬ 
ty  items  too  numerous  to  mention.  Send 
for  our  latest  12  paqe  flyer  "E". 

Speciol  qef  acquainted  offer//  2S0MM  Pre- 
cis'on  Vern  er  Caliper  in  fitted  case.  S50 
Value;  our  price  S13.95. 


tdvance  •  Copulc  •  Pupron 

Copppr-ulckf**  alloy — low  it'inp  co-el  .«iUU04 

UhTTIB  ¥t. 

Size  prr  ft.  iwr  lb.  Prlce/lb. 

#.'2  dec  .459  (ISO  it.loy)  515  11.31 

rJ4  dec  72S  820  1.35 

Fiodec  .917  1,029  1.54 

#26dcc  1.163  1.3U5  1.58 

#27  dec  1.45>  1.536  1.74 

#2S  dec  1.852  2. 078  1.43 

#29  dec  2.302  2.584  i.44 

#:iudcr  2  94n  3.300  2-24 

#Udec  S.S:43  6.W6  2.35 

#35  dec  9.375  10.522  3.41 


PULSE  INPUT  \  1  / 

TRANSFORMER  \— ^ 

Ztli*  to  llMif)  t4i  1«M4|»  Mti.'.j;.  Hviw 

r.  Working  ;  r-KV  W.K  'vp.  K-. 

. $4.95  ea. 

Sa  CONNECTORS 

so  239  (83. IH)  'UMF"  tOAX 
Sanipio  2^c  •■n.  $25  C  $229  M 

AN-3l('fl-4«'-l*S  . 69c  ea. 

\S  :(lu*4-3h  i*.s  . 69c  ea. 

AN  . 


STANDARD 

RADIO— ELECTRICAL  PRODUCTS 

2260  WASHINGTON  AVENUE 
NEW  YORK  57.  NEW  YORK 


#34  S  b.  7.4U8  8,314  $3.25 

#35  S  K.  9  375  1U.522  3.94 

#36S.b.  11.76  13.200  4  64 

#30  S  B.  24  (M)  26.930  N.54 

#40S.F..  30.59  34,330  14.54 

ORDERING  INSTRUCTIONS  (‘nlr-ui  siKcfled  we 
will  Hhlp  any  of  tl.r*  tvpw  a(l^ern-.*^  atH)te. 
MINIMUM  ORDERS  D  C.C.  S22  to  35.  1  lb.4-304(. 

15^,  rrspiMtled  from  original  3  lb.  av.  ipoola. 
ENAMELED  r34  3:-36.  min  'Tder  1  lb. 
sizes  39  ft  40.  >2  lb..  tula.  Kn«meled  wire 

is  spooled  on  nifgr’ai  pr»Ti.sjon  >pof>ls.  Ail  gusrt’d. 


SERVO  OUTPUT 

transformers 

Servo  meehanl-sni 
with  10*^  f«-»*4|ti4<-k  winding. 

$3.25  ea. 

Dual  unit  TP  6V6  to  Rt-n 
Die,  (lanlsfu  with  19"y  feetlba.-l 
w  n«l(ng  wnj  »;.snt  to 
tuectiMQiMu  Itotu  in  1  ran 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  manufocturinq  radio  tubes,  electronic 
tubes,  cathode-ray  tubes,  lomps.  New  ond 
used.  Reasonably  priced,  satisfaction 
quaronteed. 

AMERICAN  ELECTRICAL  SALES  CO. 

67  E.  8th  St.  New  York.  N.  Y. 


ATLANTIC  INDUSTRIAL  CO. 

101-38  91st  St.  Ozone  Pork,  New  York 


D.C.  MICROAMMETERS 

0-100  ua  4"  sq.  G.K.  DO  .  $lt.00 

0-100  ua  44*  round  Wentnn  643...  14.00 
0-50  ua  4  4  *  round  Weeton  643...  15.00 

0-200  ua  3*  aq  O.K.  Do  50 .  8.00 

0-50  ua  3*  eq  G.E.  DO  50 .  12.00 

R.  F.  MILLIAMMETERS 

0-100  Ma  34”  r.  U>t.ton  425  . $11.00 

0-120  Ma  34*  r  Weston  507  .  7.00 

0-10  .Ma  44*  r.  %Vewtim  (vacuum)  22.00 
0-2  Ma  44”  r.  Weston  (vacuum)  26.00 

A.  C.  VOLTMETERS 

0-300  V  34-  r.  Wr.ton  476 . $8.00 

Precision  Electrical  Instrument  Co. 

146  Grand  Street  New  York  13,  N.  Y. 


CLARE 

STEPPING  SWITCHES 

Guaranteed  As  Advertised  ar  Money  Bock. 
Ideal  for  laboratory  work,  counters.  At 
this  price  they  are  worth  stacking  a  few 
till  needed. 

Type  5D-14  20  steps,  6  lerels. 
BSSHS  Coil  12V,  D  C.  Lists  at  S40.26; 

our  low  price  S1 1  07.  All  brand 
new  in  original  boxes,  not  war 

NEOMATIC,  INC. 

93$  W.  Wash.  Blvd.,  Los  Angeles  IS,  Colit. 
Phones  RI-9363  or  AR-34897 


TELEVISION  HORI- 
ZONTAL  OSCILLATOR  Iff  SMUf“ 
STABILITY  COIL  U\ 

ll-  Xlnb.  l-imcl.red  irun  mre  _ 

•Dll  .blew.  39,  M.  S25/C  - 

Min.  Ordw  $2.50.  Price,  Net  FOB  Our  Pluit 
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qp  SEARCHLIGHT  SECTION  Q 


SURPLUS  BARGAINS  -  •  NOW  !  ! 


LAN  MICROMAX 

—0.  C.  POTENTIOMETER 
Model  S  INDICATING  & 
RECORDING  CONTROLLER 
Rebuilt,  Reconditioned,  Adjusted  Electrieolly 
ond  Mechanically. 

Single  Point,  Curve-Draw¬ 
ing,  Continuous  Line, 

Set  H-C-L  Contacts.  115 
V  60  cy.  Motor. 

Ranges; 

0— 1200’F  C/A 
0— 1500°F  C/A 
0— 1800“F  C/A 
200-2000 ’F  C/A 
1000— 2000°  F  C/A 

*°°°~io%R^  $210.00 

STEP  DOWN  TRANSFORMERS  SPECIAL 

Mad#  by  OE.  heavy  duty,  conalderable  over- 
dettffn,  open  frame,  ideal  for  rectifier  appllca* 
tion.  alie:  3*4**  x  SH"  x  4". 

PHI — 115  Volta  60  Cycles  75 

HBC~16  V  at  i;  Amps 

HIGH  VOLTAGE  CAPACITORS 

I  MFn30KVI>C]8'Sl3H«i«* .  $2S  •• 

_I  MKD26KVI>C-13'i7'14' .  f  85 

001  MKD  AO  KV  liwaiaton 


D.C. 

lOOO 

lono 

1000 

AGO 

1000 


7*Wth. .  12.1 

Height  Width  Leoith  PrU 

A~7/8  I  1-3  4  X  3-7/^*  $1.1 

^7/8  I  2-3/4  I  1-1/4*  .1 


1-1/2  f  I* 


5  3/4* 


RACK  PANEL  CABINET 

42"  H  X  22"  W  X  161/j"  D 
Heovy  Gouge  Metal,  Block  Wrinkle  Finish,  shipped 
knocked  down,  ready  to  ossemble  with  reor  door 
and  hardware.  Front  Ponel  not  included.  Ponel 
size  19V4"  X  Shipping  weight  99  lbs. 

NEW!  A  REAL  BUY . $17.50 

POWERTRON 

117  LAFAYETTE  STREET 


SURPLUS 

Laboratory  Equipment 

GENERAL  RADIO 

107-M  Variable  Inductura . $35.00 

6161)  HF»t.  Fretj.  Meter 
775-A  Krequ**ncy  Limit  Monitor 

(1  6  to  45  Me) .  $125.00 

FERRIS 

Itl-C  Sid,  Signal  Generator  60  Kc  to  28  Me 
33.\  Cryatal  Calibrator 
S4-A  UH.F  Cryatal  Calibrator..  $175.00 
18-C  V.H.F,  Signal  Generator 

RUBICON 

340411  DC  Spotlight  Galvanometers  $40.00 

1050  Wheatatone  Itridge . $70.04) 

GRAY 

K3I0R  Wheatstone  Bridge .  $70.00 

WESTERN  ELECTRIC 
liA->90,5  H.W  I’tiwer  Supplies,  N»*w 
+  41HM)-1000V:  Input  llOV  4i>0  CBS. $15.00 
T85/AP  Hange  Calibrators.  New..  $50.04) 
WESTON 

MtPdel  15  (0-75  V.D.C.  2:  0  5%) . $35.00 

700  Ategohmeter  (0*200  Megohmsi .  .$50.00 

MULTIFLEX 

MGS  Spotlight  Galvanumeter . $125.00 

.00254  tfatnp  per  MM 

BOONTON 

140-A  Beat  Frequency  Generator.  $.5.50.00 
(20  Cp*  to  5  Me  ±  2*i  > 

IIO-A  <4X  «*1!Ki  KI:RS 

120-A  V  H  F.  4‘lrcult  Checkers  .  $1)5.00 
(3  Uangos— 27-210  Me.)  For  TV  A  F.M 
DCMONT  208H.  224A  Scopes;  186A  S  W 
Gen  Kt'.A  Audio  Freip  Meter  5IEAK. 
roRp.  thb 

SIIALLCROSS  630  Wheatstone  Bridge 

$00.00 

HEWLETT  PArKAKD  200D  Audio  Use. 
ALL  PRICES  F.O.B. 

N.  Y.  C.  WAREHOUSE  SUBJECT  TO 
PRIOR  SALE 

THE  NATIONAL  INSTRUMENT  CO. 

FAR  ROCKAWAY,  N.  Y. 

Coble  Address  NATINSTRU,  NEW  YORK 
TELEPHONE  FAr  Rockawoy  7-1123 


PANEL  METERS 

Code — R*Round,  S-Squore,  B*Bokelite, 
M-Metol,  F-Flush,  SF-Surface,  FS-Full  Scale 
A.  C.  VOLTS 


WesloA 

517 

D-10  2'R*M 

2.95 

Weston 

517 

0-15  2*  R-B 

2.95 

Weston 

517 

0-150  2*  R-B 

3.S0 

Whit 

RA35 

0-7.5  3*  R-B 

3.95 

Weston 

476 

0-8  3' R-B 

3.95 

Trpitt 

331JP 

0-150  3*  R-B 

4.50 

N^hse 

RA37 

0-300/600  4*  S-B 

w/2  to  1  PotentisI  Trsnslormers 

AC  AMPS 

Trpitt  339JP  0-30  3' R-M 

Weston  642  0-75  4*  R-M  SF  or  F 

Whft  RA37  0-75/150  4'S*B 

w/cxtcm«l  Current  Translormert 


4.95 

7.50 

9.75 


Weston 


DC  MICROAMPS 

301  0-100  3*R*B 


DC  MILLIAMPS 

McCintk  9001  0-1  2'  R*B 

GE  DW41  0-^5  9' R-B  Wide  FUn$e 

Simpson  95  0-1 

GE  D041  0-1 

Weston  301  0-1 

Weston  301  0-95  3' 

Weston  301  0-900  3*  R-B 

Weston  301  0-300  3’  R*B 

Weston  301  0-500  3*  R*8 


3.95 

3.50 

3*  R-B  Spec  Scale  4.50 
3*  R-B  Bleck  ^ec  Scale  4.50 
‘  7.50 

5.95 

6.50 
6.50 
6.50 


DC  AMPS 

Weston  506  50-0-50MV  9*  S-B  Spec  Scale 
GE  DO50  50MV  3' S-B  Spec  Scale 
Weston  301  0-1  3*  R*M 

DC  VOLTS 

Sun  376  0-3  9*  R-8 

Simpson  195  0-35  9*  R-M 

Weston  301  0-150  3' R-M  BIk  Scale 


3  95 
9.95 
6.50 


9.50 

2.50 
5.95 


CIRCUIT  ANALYZER 

WESTON  Model  772,  Typ. 
6  with  televerter  to  extend 
DC  range  to  5000  V. 
HKNSITIVITY— 

20.00041/V-DC 
i.ooon/v-AC 
RANGES:  (All  self  con¬ 
tained)  AC  A  DC  Volt»— 
2.5  '10'60/250/1000 
Di'  Amps— -1/10  A 
DC  MA  —  1/10/50/250 
M.A  MICRO  A  —  100 
Mli-S 

RFSISTANt'E— 3000/10 
K  3  Meg/30  Meg  Db— 4 
Ranges  from  -—14  to +54 
In  handsome  wood  case 


NEW!  $57.50 


WHSE  PORTABLE 
GALVANOMETER 

Type  I’X*12.  Movement  7 
MA.  Hpeci.'il  scale,  solid  con¬ 
necting  terminals,  contains 
a  1  Volt  internal  cell  which 
can  )*e  easily  removed  for 
conversion  to  DC  AMME¬ 
TERS  A  VOLTMETERS, 
with  leather  case  and  can- 
▼aa  carrying  strap. 

A  BUY  at  $4.95 


ALL  PRICiS  FOB  OUR  WAREHOUSE  NYC 
INCLUDE  SUFFICIENT  FOR  POSTAGE 

Electrical  Eq 

Phone;  WOrth  4-8610 


DUMONT  Model  164-E  'SCOPE 

Used!  Guaranteed 

3“  CUT  operates  at 
accelerating  potential 
of  1100  V — brilliant 
well  -  defined  trace 
Vert  amp  voltage 
gain  approx  43,  borls 
amp  voltage  gain  ap¬ 
prox  65.  Freq.  range 
▼ert-Ahor.  amp  both 
uniform  ±8  DB  from 
5-100. oOO  CPS  Input 
impedance  1  megohm 
vert.  .8  megohm  hor. 
Operates  116  V,  40-60 
cycle. 

Price  New  $115.00 
Your  Cost  $77.50 

uipment  Co. 

NEW  YORK  13,  N.  Y. 


SAVE  WITH  GUARANTEED  SURPLUS 


POWER  RHEOSTATS 

(natisftally  known  mfri) 


ohms  wstt  ea. 


150  2.74  46$  25  .98 

25  .98  5a6  25  .98 

60  t.24  76  1.97 

25  .98  ;  589  150  3.74 

too  2  29  79e  25  .98 

50  1.24  7.96  150  2.74 

25  .98  1968  26  .  98 

25  .98  1299  225  3.25 

25  .98  12.98  5U  124 


2098 
2888  6U 

2988  UM) 
•  3888  ■■ 


150  3.74  ;  3888  100 


158  50  1.34  ' 


.98  18998  50  1.24 

‘8  ,  18888  100  2.2» 
R  '  388M  150  2.74 

I  Qusntity  Users) 


ALLEN-BRADLEY 

potentfometers 
.  Typeyj" 


588 


1588 

2888 

2188 

2288 

4888 


12088  M8884 


35  )  18  388888 


4788  38888  1.8  meg 

188#  58)8  99888  5.8  meg 

Type  "JJ"  end  Tyne  "JOJ’* 

2  x  568  2  tl98K  I  s  758K 

2X888  2S388K  3sft88K 

2i2K  2I  258K  3  i  I  8  meg 

2il8K  3  1  1.8  meg  3  s  5.8  meg 
Prkss  Quoted  Upon  Request 


^  .lMfd-30U0  vdew 
.29  Mfd^3500  vdrw 
1.8  Mfd—  500  vdew 

1.8  Mfd—  OOOvdew 

3.8  Mfd^  400  vdew 

2.8  Mfd-«00Tdcw 

4.8  Mfd—  500  vdew 

4.8  Mfd—  600  Tdew 
8  8  Mfd—  400  vdew 

8.8  Mfd—  ftK)  Vdew 

18.8  Mfd—  600  Vdew 
14  8  Mfd—  600  vdew 
1.9  8  Mfd—  600  vdew 

15.8  Mfd— 1000  vdew 


OIL  CONDENSERS 

FAMOUS  MAKES 
most  with  ceramic 
pillar  insulators. 

$8  75 


1.19 


r/st 


BATHTUB 

CAPACITORS 

FAMOUS  MAKES 
.17e  1.0  200V  .  .29e 

.138  1.0  600V  .398 

.19e  ^0  600V  .45r 

.218  21.05  1500V  .33r 
.178  2x1  600V  .29f 

.208  2x.t  lOOOV  .318 
.22r  21.16  600V  .28r 
.23e  2x  25  600V  .29r 

.19e  2x.5  600V  .34e 

.218  3X.05  600V.  .30r 
.238  3k.1  600V  .338 

.208  3X.2S  600V.  .30r 
.238  3x1.0  100V  .358 


.358  200  1  2V 
.27r  ;  300  6V 
.288  2x10  2SV 
.308  2x200  '9V 
.288  I 


.2Sr 


PRBCISION  RCSISTORS 

Standard  Brand 
1155  6294 


280  1250  6470 
2K6  1260  5500 
300  12K0  5910 
370  1400  6000 


30000 
320U0 
33800 
1477  6207  375U0 


450  1485  6550 


38140 
HiklOO 
40500 

78  8  650  2142  7500  47710 

80  6.H0  3500  15000  00000 

88  7tH)  3460  17000  61000 

100  733  3500  18380  61430 

107  85  743  37t>0  19600  70000 

110  760  ‘  *  * 

125  900 

*20t>  946  4280  21(NJO  76100 

216  100  4500  22000  K37UO 

225  5tl0(i  90000 

Any  .9bove  F.sch  388:  18  for  $2.58 
lOOOOUO  125000  146000  347000 


lOOOO  130UU0  2200^)0  39OU00 

116000  135000  . . 

120000  1400UU 


235000  .9O0U00 
260000  750000 
8O00U0 

Any  Above  tach  488:  16  for  $3.58 
10  nirf  4.0  Diet  10  0  meg 
Any  Above  each  754 ;  16  for  $6.50 
Many  Other  Tyses  In  Stock 


DYNAMOTORS 

brand  new  in  sealed  cartons 
Type  B-19  Pack,  Mark  II 
Mtd.  by  Detco,  Pioneer,  Winco. 

Input:  12  volts  9  9.4  aa.t>e 
Output:  27S  volts  9  .118  amps 
500  volts  (t>  .050  aniLM 

Price  $8.49 


Open  Accounts  to  Ratod  Cenooms 
Prices  not  FOB  our  whso  NYC 


ALEXANDER  MOGULL  CO.,  INC. 

161  Washington  St.,  N.  Y.  6,  N.  Y.  WOrth  4-0865 
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SEARCHLIGHT  SECTION 


SPECIAL  DEVICES 


HANDY  TALKIES 

IV^ular  Armv  A  Na 
^^:AK  NKW  condni.. 
.suaranTtfd 


WALKIE  TALKIES 

tiKHi.'N  m  NKW  ami 
L'oinplHtt*.  (•hA«‘k*‘*l  and 


TRANSMITTERS 

St-leoted  units  m  all  p<»w>*r  «)utpuf.s  an>1  volt- 
All  rnniplPt^  and  juarant«Hnl.  A  wide 
»arl«»iT  for  all  purp«is«*s  i  *  riwAise  from.  Set? 
our  cataiomie. 

TOE— r  S  Na\>,  MU.  WestmaliMUsA  r>iW  to 
1^.100  K-',  tttn  transnilttiii*  iseoiions  m  one 
steel  i-alilnet .  phone,  rw..  K'W  .  most  Toll 
aae*..  m  SVM  ami  NKAK  NKW  .‘.•ndltlon 
COMrUTTE.  (  HKCKED  A  r.l'AU  kNTFnCD. 


VIBRAPACKS  -For  ail  purpose  u.-iaB*— mo¬ 
bile.  aircraft,  boats  Model  AVA  I26A  MKO 
by  lU’A,  with  B«>TH  0  A  12  Volt  Tihrators, 
OZ40T  re<Tlrter,  S  built-in  relays  for  rrvr.  and 
trans  IMUeni  320  V.  1>C  at  110  Ma  Toq. 
tained  in  grey  steel  boi  7*x7*x7t»'.  wi.  lo  iba 
NEW  .  $I4.M 


RADAR 

Western  Kiectrtr  and  tJeneral  Kle«-frie  ni'slels  n 
*‘S”  and  "VirF”  bands  with  ranges  to  »»i)  miles. 
All  NhTW  in  original  packing  and  complete.  Prices 
of  our  modela  on  request. 


WHIP  ANTENNAS.  AN-I3IA.  famni 

Ouf  tp  o  folds  Into  S  Int* 

lengths  17'  long.  WTjen  thrown  out  raea.- 
Threadeil  liase  for  nitg  NKW . 


•Throw 
innerted 
es  lO'ti'. 
. .  $I.S) 


SCR‘52ft— r.M.  Radioteleahone.  ompleie  in 
e\er>  detail  For  two-way  voice  communication 
in  niohile,  fixed  l>H-a!ion.  or  relav  Installations 
Western  Electric  designe-l.  NTNW e\p.vrT  packed, 
ready  for  IMMK1H.\TK  delivers  Weight  227 
lbs.  A  terrific  buy!  Write  for  it'  compre¬ 
hensive  description  in  our  catalogue. 


RECEIVERS 


TEST  UNIT  1-132.  a  must  for  serrlclng  Kaiidv 
Talkie  Si'H  '■'hi.  I'ontained  In  black  crackle  steel 
cabinrt.  NEAR  NKW  . $45  00 


AVR-20A.  Mtg  bv  RCA.  23iwi  6700  Kcs,.  re- 
«s*iTes  ph.Hie.  A  It  W.  Runs  on  t{  volts  AC  or 
FH'  and  low  ‘'B”  .supply.  T’se  tvalterlea.  small  AC 
pa'-k  or  our  AV.\-12(1A.  Manual  A  two  xtal  posi¬ 
tions.  Ideal  for  noihlle.  aircraft  or  tlxeii  station 
nionlioring  of  Time  Signals,  etc.  Size  'S'.  ftS*. 
«'.  Wt.  6  lha.  NKW  A  N>:aR  NEW. -Price  $15.50 


INFRA  RED  IMAGE  CONVERTER  TUBES-- 

NKW,  individually  boxed,  each  tested  before  ship 
nient.  with  data  abeet.  and  KHfX  filler .  $9.00 


RADIO  DIRECTION  FINDERS 

${-Hlels  1»F-1011.  Raiigo  2si)  .^SO  K  ■-  Binnacle 
ivpe  with  long  shaft  A  hstp.  nine  tulies  A  manual. 

Mrg.  Bludworth-  I*rice  .  .  $325.00 

MiNlel  IIF-Iftifi.  like  aboe.  and  als,»  receirm 
Al.  A2,  AS  aignals.  but  with  short  shaft  and  hvip 
niid  nine  tube*.  IMce  . $275.00 


TOWERS 


HIGH  VOLTAGE  0ll-4lllad  PYRANOL  Con. 
densers— 2.^  nitd  x  20.000  Volts  in  lietler 
brands.  Brand  NTN%’  in  carfona.  Bargained 
prl.vd  a* .  $12.95 


Dural  construction  In  10' 
kniVi-ke<l  down  with  all  a> 
oua  size*  on  request. 


lilO'  heights.  Shlpp<‘<l 
sorle*.  Prices  for  varl- 


Our  NiW  Catalogue  mailed  on  request. 


COMMUNICATION  DEVICES  CO 


Subject  te 
prior  tale. 
FOB: 
WHSE 


Cable: 

ComMunldev 

Tel: 

AD-4.9277 


2331  TWELFTH  AVENUE 


NEW  YORK  27,  N.  Y. 


—  FP  CONDENSERS ■ 
STANDARD  BRANDS 

SINGLE  SECTION 
11  I  (.P.  Volt.  Each 

II.  I 


ACORN 


SERVES  SCHOOLS, 
LABS,  INDUSTRIALS! 
SAME  DAY  SfRVICf! 


I'aed  for  illuminating  metera.  ('ompaan 
diala.  airplane  inatrument.s.  etc.  Sol¬ 
dering  iron  removea  lamp  from  base  to 
uae  In  models,  doll  hoiLses.  miniature 
trains.  Xmaa  treea.  etc 
Mazda  G.E.  323  Magda  G  E.  328 
3V..I9  A  6V  2  A 

'  Phote.  actual  liie.  Giaaa  Bulb  ta'x4a' 

MARKTIME 

5  HOUR  SWITCH 
A  10  amp  tlmlna  device. 
Pointer  movea  back  te  sere 
after  time  elapaea.  Ideal 
for  ahuttlnp  off  radiea  and 
TV  ae<a  when  you  po  te  bed. 
Limited  aupply  at  thla  ape* 
1^  elaJ  PRICE  Cb  OA 


DUAL  SECTION 
Clap.  Volt.  F.ach 

40-20  25  $.3b 

«0-S0  25  .49 

20-20  250  .M 

4<)-40  2. SO  79 

10-40  34X1-25  .49 

MV-10  350  .99 

40-20  450  .79 

40-40  450  1.99 

20-20  450  .49 

50-50  450  1.19 

TRIPLE  SECTION 

c:ap  Volt.  Each 

'4O-tX)-20  200-200-50  $.R9 

30-15-10  3.^300-25  .  59 

10-10-20  350-350-25  .51 

30-15-10  350-300-300  .99 

1.5-10-10  400-400-3.50  .92 

1.5-10-10  3.50-350-250  .94 

40-4D-20  400  3(X>-250  .89 

10-10-20  450-450-25  .99 

15-lS-lO  45O-400-3.50  .73 

30-10-10  450-450-350  .79 

30-30-10  4.50-450-25  .  89 

60-20-20  450-4.50-400  1.19 

QUADRUPLE  SECTION 
S0-30-irxi-40  153-15(F2V25  $  79 

40-40-20-200  150-1.50-50-10  79 

40-50-20-20  300-250-250-25  .  79 

10-30-20-20  350-300- 2.V25  .99 

40  20-10-40  30O-3(X)-.3UO  250  .89 

20  20-20  -20  450-450- 4. 5«>-4.»0  1.29 

2i»-20-20  20  475-475-475-450  1.34 


83-lSP  83-ISPN  83.IR  83-lAP 

"UHF"  COAXIAL  CONNECTORS 

Vo.  AN  I  T.vpe  Each  Per  IM 

R3-1H  r(3-106U  Hood  .12  .1# 

83-1 R  SO-23V  Rec  .3$  .28 

83-MP  M-35«  An*  4dap  .28  .22 

83-tT  Af-35b  Conn  1.29  I.I9 

8V1J  PL-258  Junction  .89  .79 

8.3-22R  UO-10.3U  Rec  .45  .49 

83-22P  i;<i-102l’  FMu*  .45  .49 

83- ISP  PI.*-259  Plug  .27  .22 

93-ISP-N  Pl^25«A  Plu*  .27  .22 

83-168  Da-176U  Red  Adap  .15  .12 


Al-to  available  in  15 


D.P.S.T.  LEACH  RELAY 

Split,  coil  12  or  24  \  U.C 
ID  amp.  4*.o  each.  3  for 
♦  l  Od.  :  for  15  for 

14. do.  .Mm  :ib>pment  $1.00 
ISOLATION 
TRANSFORMER 
.Nat.  known  Mfgrs.  50  wall 
2  windings,  llo  V.  to  115 
V.  rto  cy  Ideal  to  prevect 
shiMks  from  small  radlo-» 
and  nieihcal  and 
electronic  devicea  #I.t5 
Shipiung WeightSlb.s  fwber 


U.G.  TYPE  CONNECTORS 

In  Ordera  of  59  or  More  —Deduct  19''e 

11.59  UO  26'U—  $1.25  UO  88  I’ - 
■—  1.45  110  27  17—  1.75  U0  89  T- 

1.14  ro  27  %r-2.25  uovor- 

J—  t.59  UG2VL'-  1.22  UG  115.  U- 

•—  1.25  ITO30V—  1.75  l-G  171  X*- 

I.2K  I’O  34  r  -  34  99  I’G  175  CT 

.99  l'G58,'l'-  .93  UQ  176  U* 

1.98  TG  85  U  1.95  UO  206  X 

,99  I  t  j  86  1*—  1  99  l*G  246  F’ 

J—  1.15  UG87V—  149  1^0  255  1*- 

UO  273  U 


BARGAINS  IN  SPEAKERS 

8"  Maflnavox  I'M  22  nz  .\lnlcn  III 
MAKtiet.  b  wan-^  nutpu!  OO 

\  Ternftc  Value .  #A.TT 

ID'  PM  Jenaen,  'Stamiard  Series” 
IMdT  Si.  liy.  .Kn  exi-ellent  speaker 
tur  g<MKl  uuality  radii*  sets  nr  1*.\ 
■.ystem-.  tiiitput  iih-iiNtorteil  “  vraf'' 

Vniiv  c'oll  ItiiD  f,  s  ohm-  $4.49 

12"  hi|h  Adelity  ex*enl»Ml  range  ,'.0- 
Id.ihM)  t  v  Jenaen  PM  12SII,  A!nlc.» 
5'  Magm-*  tt-K  ohm  Viuce  c-nil.  it 
watts  output.  W:.  I2  Cfi 

!h-  Li>t  $18.00  .  , 

12*  Coaxial  iRP>40  Jensen  high  fl 
•lelity,  tweeter  wiKiter  Built  :n  net 
wnrk  Fre«tuen<’V  -ange  'ii  12.000 
*  P  S  Voice  cDil  inip  8  c'hrn.s.  12 
watt  unilistniieii  output  ‘Siupping 

sVci.'"'*  $16.50 


A  newly  Written  ft948i 
lElectric  Eye*  Circuits  . 


Booh  on  PhotoMoctrie 
10  for  $7.50  $1.00 

Kilowatt  Demand  Meter  Totalizer  containing 

heavy  .luty  tele,  hrun  B  T.  1  KPM  motor  and  bun- 
dre-D  L>f  watch  size  gear'',  chitchew. 
spr.ngi.  etc.  Shipping  weight  2  Ih.  ^e^  -a 
5  for  llO.iH*  52.50 


WIRE  WOUND  RESISTORS 


5  W.\TT  Price  Ea.  I2r  Per  199  $9  99 

Ohma  14  25  84  23<i  IK  2K  5K  :40K 

4  6.3  15  36  DM)  25B  l.JK  2.2K  6K  4nK 

5  9.3  20  5!  140  450  1.5K  2.5K  20K 

6  ID  24  60  150  5(M)  l.>vK  3K  25K 

19  >5  ATT  Price  £a.t8r  Per  199  $15  99 

Ohma  15  32  65  93  47o  SOO  1.25K  5k  12K 

15  10.5  20  40  70  100  .'>00  .8.50  1..5K  6K  12.5K 

3  11  21  42  75  1  33  .550  IK  2.2K  7.5K  13.5K 

4  12  22  50  80  135  700  I.IK  2..5K  tOK  1.5K 

7  14  25  60  85  175  75»»  1  2K  3K  IIK  2.5K 

36K 

29  W  ATT— Price  Ea.  25r  Per  198  $21  99 

Ohma  12  25  5o  1.50  6tN>  2500  5K  25K 

3.5  15  33  75  250  1075  27tM»  .5.5K  .35K 

8  20  35  80  320  1.380  S.'gM)  lOK  4UK 

10  22  40  lOO  3.50  2250  4900  20K 

59  W  ATT  -Price  Ea.  95r  Per  199  $59.99 

Ohma  1  10  50  IK  3K  .5K  lOK 


We  are  Authorized  Wheleaalera  for  Micro  Switch 
Cora,  and  carry  the  largoat  stock  of  Allon<Bradioy 
Solenoids.  Potter  A  BroomOeld  Relays.  Guardian 
Electric  Co.  Solenoids  and  Rolays  and  Haydon 
Clock  Motors  in  all  saeoda. 


ixp^fimenttrs  and  fnvonfors  Supplies 


TERMS:  20*e  cosh  with  order.  Bal¬ 
ance  C.O.D.  unless  rated.  All  prices 
F.O.B.  our  worehouse  in  New  York 
City.  No  orders  under  $2. SO. 


ACORN  ELECTRONICS  CORP. 

76  Vetey  St.,  Dept.  E-7,  New  York  7,  N.  Y. 
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Q)  SEARCHLIGHT  SECTION  ® 


COAXIAL  FITTINGS 


0-15.000  V. — .3  amp.  d.c.  output — 110  v.  a.c.  input . $395.00 

0-15.000  V. — .035  amp.  d.c.  output  110  v.  a.c.  input . $215.00 

1000  V. — 330  ma.  d.c. — 14  v.  a.c. -d.c.  output  110-220 . $95.00 

SWITCHES — S.P.D.T. — motor  operated  110  v.  a.c. — will  handle  15  kv.  @ 

1.5  amp. — oil  filled — small  size— ideal  for  switching  any  h.v.  output. ...  $47.50 

LABORATORY  POTENTIOMETERS— 20  k.  ohms  - 10  v.  a.c.  reversible  motor 

5G  Selsj-n — accuracy  better  than  1% — oil  filled . $55.00 

TELEVISION  TUBES— We  are  in  the  center  of  the  C.R.  lube  industry  and  can 
supply  7*  10' 1 2- 15- 16-20  inch  tubes  at  low  prices.  Also  tuners,  chassis 
and  complete  sets. 

RADAR — See  os  for  test  sets.  Plumbiiif^-Co-ax — T.R.  units — antennas,  magnetrons. 
Klystrons.  Special  10  cm.  test  dipole . $4.75 

TRANSFORMERS  -From  Iv  to  100  kv. — 5  w.  to  75kw.  all  sizes  and  lyi»es  of  po\\er, 
filament,  audio,  modulation,  pulse,  su()ersonic,  etc. 

MOTOR  GENERATORS — 115  v.  d.c.  to  120  v.  a.c.,  1000  watts,  continuous  duty,  ball 
bearings,  fully  inclosed . $97.50 


sockets  3$a 


.M35d  aoglea  20e 

. 40< 

. $1.50 


Hooits  to# . 

UG  87U.  UG  2IU 
Ur.  I67U  . 


RELAYS 

PRICE  fs^1  actlne  sotenoM  110,  hn  115  tso 
coll  marked  Z.30  i70  ohfii  del.  The  Iona  fast  truTil 
(.5  lO'l  and  the  uac  of  tun  ci'Qtsctx  la  senes  oa  eA<'h 
circuit  insures  reliable  seirlce  while  breaking  DC. 
Cnnt.  duty. 

ailO— 31*  NO..  H  Inch  dia.  ctmt.  on  two,  K’  on 

tuher  contact  . ONLY  $3.25  ea. 

Allied  DOX,  115  f.a.c.  coll.  3  I'.D.T.,  6  ampere 

♦vintactg  . $2.50 

Either  type  .  ONLY  $3.25  aa. 

Plate  Circuit.  I^ach  1<^24.  lO.OoO  ohm,  IZ.Sma 

roll,  DI'ST  NO  SOR'  contacts . $1.10 

SIGMA  tiny  1200  ohm  lOma  coll.  .sri>T, 

I-T/IR*  . 554 


cord-o-matic 


.50  font  two  conductor  #1^  / 
ruhl*cr  covered  cord  on  a  ^ 
spring  return  reel.  Keaturcs  ^ 

dual  Kllver  plated  nmtactR  ami  -  ' 

slip  rings.  I’ays  for  It.M-lf  in  the  time  saved  from 
un  angling  ontinarv  dnp  cord.s.  Install  one  In 
your  (h'set  at  home  for  the  \acuum  cleaner.  Refu- 
ular  pth-e  $26.50 

Sale  Price  . $9  95 


CONNECTORS -CABLE 


26  CONDUCTOR  CABLE  made  up  hy  Western 
Klectrlc  In  *‘0  foot  lernrhs  with  connectors 

on  ea<-h  eml  Each  c.«nducror  Is  ^22  stranded  and 
rubber  covered.  .Mthough  the  O.D.  is  only  9/lR 
Inchea  there  is  a  heaw  lire  rubber  ]a<’ket  Tomplete 
with  two  mating  1*324X11  connectors  ONLY  $7.50 


Cannon  OP  and  AN  Tyges:  larga  Quantittea  of 
several  types  available.  Also  targe  stock  of  mufti* 
conduct<»r  cable,  transformers,  capacitors,  panel 
meters  and  other  electronic  components.  Write  for 
list  or  send  us  your  requirements. 

RAILWAY  RADIOTELEPHONE  INC. 
1307  Centrol  Ave.,  KANSAS  CITY  2,  KANS. 


WANTED 


IN2i  crystal  diode  up  to  3000  Me.. 
6  .Mb  conrerslnn  loss,  4  0  output 
noise  ra’lo.  hum  out  test  0.3erg 
SPECIAL  .  494 


5CPI  1  9LP7 

3.\PI  I  3DPI 
5.\P4  1630 

4\PI0  8013 

$1.95  95C 

Gould  Green 

252  GREENWICH  ST.,  NEW  YORK.  N.  Y. 


1  304TH  .  .$1.95 
371 B  ...  .70 

12X2 . 25  I 

i  STS . 9R 

800 . 66 

‘559  _  .40 


WANTED,  AIRCRAFT  RADIOS 

AN  ART. 13.  BC-344.  RTA-IB.  AN^APN-g.  R5A/ 
ARN-7.  AN/ARC. I.  AN/ARC-3.  BC*7g8.C.  1.152. 
MN.26.  Test  Sets  with  T6*  or  I*  prefix.  Oyna* 
motors.  Control  Baxes.  Transmitters.  Receivers. 
Power  Supplies,  etc.  State  quantity,  condition  and 
best  price  first  letter. 

HI-MU  ELECTRONICS 
Boa  10S,  New  Haven,  ^nn. 


LEVER  SWITCHES 

3M6'  CONTACTS 

Miisoiiiaii  '•I’DT  center  op»n . 

riiM  24*36— make  6,  make  3.  center  open 
ri)M  24543— OrilT  &  Sl»ST . 


TS-8A  U  OSCILLISCOPE 
VOLTAGE  CALIBRATOR 

Brand  new.  roadt  contmuoualy  from  .005 
through  1200.  Net  price  $17.50  f.oi).  Boston. 

WESTON  LABORATORIES 
Weston  93,  Mossochusetts 


TOGGLE  SWITCHES 

HAtl  DPST  bat  handle  6  amp . 

HAM  SPDT  hall  handle  6  amp  ...125t. 

IIA11  D1’I>T  bat  handle  6  amp . 125r. 

rn  DPDT  center  off  20  amp  . . .  .125t 


WANTED 


Teletypewriters  complete,  components  or 
ports.  Any  quantity  and  condition. 


$$’-66.54,  Blectronica 

130  Weat  42nd  Street,  New  York  18.  N.  T. 


MICRO  SWITCHES 

ItZ  U5  Sl’DT 

.'iwltchctte  <5K  make  break . 


EXHAUST  MACHINE 

For  the  manufocture  of  electronic  tubes,  16 
heods;  automotic  production.  Mode  by  G.E. 
Con  be  adopted  for  television  tubes.  Cost 
522,500  Will  socnfice  for  54,500. 

GAYLIN  PRODUCTS  CO. 

40  East  21  Sf.  New  York  10,  N.  Y. 


$V  ANTED 

WESTERN  ELECTRIC  VACUUM  TUBES 

Type.  lOIF.  102F,  272A,  274A  or  B,  310A 
or  B,  311  A.  3I3C.  323A.  328A,  329A,  348A. 
349A.  3S2A.  373A,  374A.  393A.  394A,  121A 
Ballast  Lamps. 

$$-6641.  Electronics 

330  Weat  42nU  St..  New  York  18.  N.  T. 


VOLTAGE  REGULATOR 


TVi  you  hare  a  fluctuating 
line  Toltage*  Here  la  the 
answer  for  making  those 
precise  measurements.  It 
is  a  ruggedly  built  Anier- 
tran  350va  Transtat.  Var¬ 
iable  from  103  to  126 
••olta.  It  fewLures  ra-sy  ad- 
Ju.stment  approx,  alx  toUa 
<pr«a<l  out  o»er  a  whole 
rerolution  of  the  knob 
fat  No,  29144  .  $9.75 


WILL  BUY  ALL 

BC348's  with  Dynamotor 

All  letlen  except  **C'*  $60.00  «a.,  modified  typea 
$50.00  ea.  Alio  ART*  13  Transmitter!  type  47— 
$R0.  ea.  Type  47A— $95.00  ea. 
hhip  ua  I.xiirev<  (' O  D.  subject  to  Imspectloo  to: 

H.  FINNEGAN 

49  Washington  Ave.,  Little  Ferry,  N.  J. 


YOUR  CHOICE 

$3.00 


GEAR  DIFFERENTIAL 

GE  ASM  8640201  Gl  IBM  — A  beautilully  male 
gi-ared  unit  trom  the  It2:t  computer,  inputs  and 
output^  oil  the  .-ame  a\iH.  1  11/16*  oji  by  2V4* 
overall  length  of  .>vhaft . $3.85 


- W  ANTE  D— N  E  W - 

TEN  SCR  694 
Radio  Receiver-Transmilters 

Govt  Surplus 

Crescent  InternationQl  Corp. 

16  Liberty  St.,  New  York  5,  N.  Y. 


T<ie  ofcyr**  m^rrhnndinr  all  brand  new.  f 
twn  <«  pvnrcn.Vrd.  ur  V'Uir  mo 

turned.  F^fR  PkUa<Mphia,  Pa.  H  rile  lor 
eompUte  luttnu. 


NEW  LOW 
PRICE 


HAROLD  H.  POWELL 

632  Arch  St.  Philadelphia,  Pa. 


■  RAND  NEW. 

American  Surplus  Co.,  Dept.  E-3 
4274  S  B'way.  Lot  Anieles  17.  Calif. 
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SEARCHLIGHT  SECTION 


SAVE  NOW! 


ON  SURPLUS 
ELECTRONICS 


LOW  PRICES 


TBS  XMITTER-RCVR 

Will  unit  or  rc*e  uiniHAges  by  means  toIcg  or  telo- 
irapblcnllj  key  ton*— mod  signal.-i  jd  freu  mnge  60-b0 
Me-.  Hcvr:  XtAl  coat,  output  2W.  KF  Imp  70  ubm. 
oenalthity  i  microvolt,  input  lUhrac  60  c>.  Xmltter: 

Freq  stability  -f —  .030%,  output  5oW.  mod  capa* 
bllity  100%,  eRtprital  pwr  miuired.  All  atceAiwtrlea 
available.  Lesa  tubes  &  xtaU  w/lDat  book,  brand 
new  . II75.0Q 

TBY-8  TRANSCEIVER 

38  HO  Mr  in  4  hamis  voice  or  Mt'W.  Xtal  rallbrated 
in  l.'iO  channels.  Cornea  In  uriflnal  trunk  completa 
«/Tilm>pa>'k.  beadset,  mlc,  ant.  apare  tubes  A  Inat 
book.  Lwks  new  . $3f.S0 

ARC-5  VHF  SET 

R-28  RCVR;  SuptrUet  operating  on  4  xtal  channels. 
lOU-lM  Mr.  remote  control  to  actuate  turret-tuning 
mechanlain.  12  tube»— 4-717A.  t  l3A6.  312SU7  A 
2  lltjL7t;T.  w/<l>n. 

T-23  Xmltter:  Mr  \V  A  pltooe  on  4  rhannela.  100-156 
MC,  autuQiatlc  turret  tuning,  tank  circuiu  remote 
(vntroUed.  4  tribes — 2-1625.  2  832A. 

MD-7  MODULATOR:  Coutaimt  all  tiecensary  drcults 
Sc  compouentM  fur  plate  okmI  of  T-23  xmilter.  w/dyn 
ahich  Hupphra  plate  A  screen  voltaxeit  for  mod. 
xmltter.  rerr.  m<Hl.  plug-s.  xtals.  tubes  A  ilisgram. 

Used  . N8.40 

BC-n61  RCVR 

150  210  Mr.  input  115VAr  60  c>.  In<l'irtanre  tuning 
for  KF.  ant.  detec’or  A  risi’  Han  tuning  ^nd  w.th 
tew  cunverMioii<».  5take>  g<>tNl  2  Dieter  ur  FM  recelrer. 
w/14  tubes  A  diagram  uaed .  524.50 

BC-n60  XMITTER 

1.571K7  MC.  Input  U7VAC  60  ry.  Has  parallel  rod 
HSi'  using  2  ''26  IT.  contains  pwr  supply,  general 
radio  ksnar  1  5A.  34*  O-.'i  kilovoltnieter.  10  tubes  and 
load'  other  parts  t'-o  numerous  to  mention.  W/cIr- 
cuit.  IilaRratu  A  tiiiies,  ilmhI .  $22.00 

ARR-S  RCVR 

17.8-143  Ml-  In  .3  b.n.l»  FM  or  .\.M.  .Nrw  .  JI25.0O 

APR-1  RCVR 

l-.,m-.  »  liiiin;n«  imil.  TN  ill  IS-'f.  M(-  ft  TN-3H 
300  looil  ill'  \V  N.-. .  1275.00 

Send  30%  with  order  or  full  prict  and  savo  COO  chaigo. 
tioni  given.  All  prices  subject  to  change  without  notice 


APR-2  RCVR 

80-1000  Mr.  IIu  autom.tlf'  scannlne  A  rwmrdlnf 
■li^Tire.  Incluile.  ft.\T  nltrr  K-3/AI'il  ‘i.  mountme 
rack  ft  inal  buck  brand  new . 5175.00 

APR-5  RCVR 

1000-3000  MC  A  3000-6000  MC  contlnuoualy  by  u.h* 
of  luten'hangeable  tuners.  IK  freri.  30  3Ic. 

NKW  .  $105  00  U8K1>  . $125.00 

APS-13  TAIL  WARNING  RADAR 

Contalna  9  6AC15.  5-6J6.  2  2I>21  A  1- VR-l.'tO/SO. 

420  460  MC.  Brand  new. . 514.50 

W/ANT.  warning  bell,  plug  A  handbook.  .New  $16.50 

BC-800  RADAR  XMITTER  RCVR 

5  stages  KK  at  30  MC.  2  stages  RF  160-186  MC. 
uses  2-2026.  19  tubes  total,  has  blower. 

BRA.NU  NKW  ...  $29.50  USKD .  $12.99 

PP-104/APT-5 

Power  supply  for  AI*r-5  Jauuner  brand.  .New  . $14.95 

T9/APQ-2  JAMMER 

210-500  MC.  8  tubes  2  3^8.  1-931.  2  6AC7.  1  6A07. 

2  807.  11  wait.  Brand  new . . $14.00 

T.2B  APT-1  JAMMER 

93-212  MC.  14  tubes:  1-931A.  3-eAC7.  1-6V6.  1  6x1. 
I  5K4Uy.  2-6C4.  2  632.  Han  2  blowers.  Csed  $22.50 

RECORDER  RD-7/APA-23 

Drive  motor  28V  IK*.  Pwr  -upply  lloV.kC  60  m  f<.r 
tubes.  2-2U50,  I  68N7.  1-5V3  A  1  6AC7.  U>ed. 

545.00 

T-43/ART-3  JAMMER 

('overs  27-34  A  34  45  .M('.  (Tses  PP  3u4Tl4.  Com¬ 
plete  with  4u0c7  pwr  supply  A  2  tunning  unlt.s 
Brand  new  .  .  $75.00 

T-36/ART.9  JAMMER 

37-44  MC.  CiM>»  PP  3,'T(1.  Complete  w  diork 
mount  A  book  Brand  new . $25.00 

BC-1334  IF  AMP. 

36  5IC.  band  aldrb  1.4  MC.  built  in  AVC.  7  tuhe> 
.New  . $25.00 

RADAR  XMITTER  RCVR 

CW  43AAF-1.  I'ved  W/SJ.  SK.  Sll  A  .Mark  16  lUdar. 
Uses  7iHl  Magnetron  and  707A  ('ly-tron.  Complete  with 
tube<<  A  ware  guiile  fitting.  Cited  evt'ellent ..  .  .$72.00 


MARK  16  RADAR  TEST  SCOPE 

CW-SOABH-l.  type  US.  I'Md.  Kirvllnil . 54».50 

MARK  16  RADAR  FREQ  METER  X 
SIG  GEN 

l-W  «0ftBQ-l,  tjpa  LZ.  3700-3333  MC.  I'avd 
tUorllHlt  . $51.00 

SIGNAL  GENERATOR  MOD-78B 

Made  by  measurementa  oorp.  Calibrated  from  I- 
lOU.OOO  mlcroiolU.  2  hands  25-50  MC  A  190-230  Me. 
400cy  or  H2ey  modulation.  Has  built  In  vacuum 
tuba  voltmeter  for  caUbratloo.  IIOVAC  60  ey  In¬ 
put.  U.ved  . $42.00 

PHANTOM  TARGET  RF-4A/AP 

Used  for  cbecktng  operation  A  altgoment  of  S(?R- 
717A.  717B.  720A.  710B  radar.  Brand  new  w/inst. 
book  . $14.90 

725A  MAGNETRON 

W/magnet  A  shield .  $7.99 

2J22  MAGNETRON 

\v  magnet.  eonne<'tor.  sh.eld  A  wave  guide  lUtings 
A  plumbing  aaM>-  for  connectluo  to  mixer,  local  08C 

A  anu  . $9.99 

2J21  MAGNETRON 

W/magnet  A  hbleld  .  $6.95 

2K28  CLYSTRON 

W  <ailty  socket  A  lltting.v  $8.95 

WL-417A  CLYSTRON 

W-ea-.1ty.  mounting  bracket.  so«  ki  t  A  nttinga  $12.95 

3  CENTIMETER  DUPLEXER,  MIXER, 
DETECTOR  &  OSC  ASSY 

Includes  2-723A/B  UH:.  0»C.  2-;24B  dupIrxen>.IN23 
mixer  with  connettor  to  IF  strip.  Has  ANT  A  mag 
natron  flanges  . $18.95 

3  CENTIMETER  DUPLEXER,  MIXER, 
DETECTOR  X  OSC  ASSY 

Inclutles  2  723  elystroos.  2-724B  duplexers.  1N2.1 

iiiuer  A  2  6.\c: .  $16.95 

Above  uiagnetriins.  clystron.'i  A  a.s8y’s  have  be^  re¬ 
moved  from  --pare  equipment.  All  are  in  exorUent 
(ond.  A  tllam<-nis  checked. 


RADIO  V  &  H  ELECTRONICS 

2033  WEST  VENICE  BLVD. 


Write  for  New  Catalog 


Minimum  order  SIO.OO. 
Add  postage  or  tubes  will 
be  sent  by  Express  Collect. 
*A  .  .  I  se  U3t . M 

•  IH...  ISSS  lk.>5  ...  2. 

L4»»...  B.SS  S.liA...  l.SS 

ISA .  I.se  ll»75  _  i.s.s 

1^ .  Acotn 

*  .  *•«  I  A3 .  t  .rt 

17 .  I..IS  SV4  .  4S 

Ij .  S53 

14  .  2.69  a94  45 

12A .  3  99  057  i9 

[J  .  SSSA  .48 

19  .  29.99  45*  54 

19  95  4091  :  :59 

9992  .35 

liy^  oea.!  .  .49 

r  lilVa  9*114  .49 


a\  ^TAMIAIIU  MAKK  Tl  IIK.H 

. ..  4.**  394A  3.99  7994  1.29  - 

4*9  NK9  1.49  7I9A .  14.99  ^ 

9  n*  Rectifier  844A .  t.9*  ' 

29  95  2X2  $.45  672A  ....  2.5*  ! 

ron  2X25.  ..  .79  *49B .  29  95  I 

$.(.95  t7|B  1.29  1414 .  1  95  I 

.4.95  5R4(;Y  1.25  ti929 .  2.95  i 

3  95  HK72  .  I  29  Power 

3.99  RK73...  1.79  2C4* .  1.5* 


PKItPM  T  4AA' 

Magnetron  7*l.\. 

2J24 . $18.**  719.\ 

2J27 .  IH.e*  7I.SH 

2J31 .  IH.e*  51)21 

2232  .  .  IH  ««  Thvri 

2J4* .  54  0*  <IH. 

2J49  _  .54**  .M  23 

2J5*  4H  Ml  M:31 

2J41 .  45  0*  393A 

2J42  45.0* 

714AY  4  9* 

729 A  1.5  0* 

7.(*\  12  9*  j 

Klyatnin  / 

2K25  $24.95  | 

2K2M  .  .  .  19  9,5  I 

7*75..  9  45  \ 

7*7H  .  .9  45  \ 

rule* 

27  8.95 


135  L'BtRTY  STRUT  N{W  YORK  6.  N  Y 

eMOoc  wovTM  4  exex 

ASK  fOR  fR(t  CATALOG 


c:.  K.  Tube* 
5HPI  i 

9UP4  ...  i 


SHEET  METAL  MACHINERY 


NEW  and  U««d  —  Brokes  Sh*or« 
Forming  Rolls  —  Foldort  —  Punch**  ^ 
Oi-Acro,  Pexto,  Niogoro  &  Whitnty  Equip¬ 
ment. 

R.  D.  BROOKS  CO.,  INC. 

Han.  5226 

361  Atlantic  Av4..  Boston,  Masi. 


SEARCHLIGHT 


a  Frcq  range  2  to  18  MC 
a  PowerOutput  800w  A1.400W.  A2A3 
a  Telephone  diol  10  channel  selector. 

•  Input:  220/3/60 

This  equipment  is  pocked  in  8  coses  and 
includes  2  cases  of  spares.  Export  crated, 
F.O  6.  N  Y  C.  subject  to  prior  sale. 


Opportunity  Advertising 


Reactor.  Filler:  10  H,  0.7  AOC:  45  ohmi. . .  .$1.00 
Tranif:  10.000  eye;  Pri  100:  Sac  600  4  1.25...  1.00 
Variometer,  ceramic:  1500-1600  KC:  vpMt  sta. 

tor  4  Rotor . .  ..  1.7$ 

Drop  Lines.  WE;  Standard  relay  4  Drop  far 

Tela  Sw  Bds . 36 

Do*  Rings:  Steel.  Joint.weld:  fer  I*  belting: 

per  1000  .  I.7S 

Vibrator:  I9  eye:  12  V.  4-pr*fi|  plug-in:  tol* 

work  . 00 

Vibrator;  N*a-eya:  24  V.  Sp.  plug-ln  s*ck«t 

re*.  *VB-liA  . 10 

Vibrator:  Sya:  12  V.  Stand.  7-prong.  iVt*  dia: 

Oak  V-6486  .  .11 

Bell  lingers.  MC-I3I:  NEW.  for  field  tel* 
CR.t.  OA.  at* . 3S 


AIRCRAFT  RADIO  INDUSTRIES,  INC. 

101  Dixwell  Ave.,  New  Haven,  Conn. 


Take  Advantage  Of  It 

For  Every  Busmen  Wmst 

Think  Searchlight  First’ 


SPECIAL  OFFERING 

RG  18  U  COAXIAL  CABLE 

Broidod  ormor  overolt,  otherwiso  soma  os 
RG  17/U.  52  ohms  OD  .920  oHicient  solid 

dielectric  coble.  A  REAL  BARGAIN  40d  per 
foot.  Other  cooxiol  cobles.  Writ*  for  pric* 
Intormotion  ond  ovoilobility. 

MARLAN  CORPORATION  Dopt.  E. 

142  N.  Clinton  St.  Chicogo,  Illinois 


GOULD  GREEN 


252  Greenwich  St. 
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SEARCHLIGHT  SECTION  G 


1.25  CENTIMETER 

“K"  BAND  DIRECTIONAL  COUPLER  l'l’104 
APS  34  1>H  .<49.50  M. 

*‘K*'  BAND  FEEDBACK  TO  PARABOLA  HORN. 

with  L>r«>csunz*‘il  . S30.00 

MITRED  ELBOW  <>.,'1  to  i-nwr  .  54.00 

TR  ATR  SECTION  .Loke  to  (xoer  .  54.00 

FLEXIBLE  SECTION  I'  chok«*  to  clioke  55.00 

ADAPTER,  nl  ewer  tn  mj.  co%»t . 55.00 

MITRED  ELBOW  «nn  S  sw’Uotis  choke  to  cover 


TEST  EQUIPMENT 

TS-LI7/GP  10  CM  WAVEMETER  TEST  SET. 
Mfg.  “Spm>  ’.  2400-54m»  MiV  Microm*^er  Ad' 
i'04xlAl  ('arlt>.  F'tcni.  Mi*4s  hv  ab'torption  or 
trfcomlBaion  mettaod.  Mouut.s  I'lirrerr 

Meter  A  C*lib.  CiurT . 5145.00 

VSWR  AMPLIFIER  TS.I2/AP.  I’liit  1  3  hUge. 
of  Ampllf.  &ad  Diode  Kectifter  w /direct  VSWlt 
readlDg  od  meter.  113  «olU  60  eye.  .\C  opera 
lion  w  Inst.  BK  and  CCT  dlag  New  $235.00 
SLOTTED  LINE  PROBE  and  Matched  Termina 
ti<m  lucid  g  Acres.s()rieN  TS-12/AP  I'nit  2  inci 
iJ(i8i/u.  t'Ow  V.  t’tiHMT.  ffjHH  I',  rtjro  r 
l’G8T/U.  MX138  V.  CO  88/U.  C'OyO  U.  l  OXO  1 

plus  TiioU.  New  . 5135.00 

COMPLETE  TS-I2/AP  UNITS  I  AND  2  5350.00 
10  CM  ECHO  BOX  CABV  14ABA  1  of  OHC  3 
285*0  MO  to  3170  Ml'S,  direct  reatling  micro¬ 
meter  head.  King  predh'tlon  scale  plus  9^  to 
minus  9*^.  T\pe  “N"  input.  Ke^onaoce  Indi 
cater  meter.  New  and  Comp,  w/access.  Box  and 

10  CM  Directional  Coupler  . $350.00 

3  CM  RECEIVER.  80-3  Complete  with  \V  «; 
Mixer  Aa\y  (723  A^B)  Keg.  Fll.  Power  Supi>l%. 

6  Stages  IF  (6AC71 . 599.50 

10  cm.  hem  etiembty  otnalatlng  of  two  5*  di'lies 
w.ih  dipoles  ree<ling  single  type  "N"  output.  In 
eludes  rG2*<  I'  tx-pe  "N”  "T'  lunefloo  and  t\ie 
“N”  pickup  probe.  Mfg.  Bernard  Klee.  RGB  r 

cable.  New  . $15.50  aa. 

10  cm.  cavity  type  wavemeters  8'  deep  6V«*  in 
diameter,  i^tax.  output.  81her  plated. $64. M  ea. 
10  cm.  echo  box.  Part  of  S5*-l  Ka<lar  with  li' 
volt  rx'  tuning  motor  Sub  Sig  111S.\  .547.50  ea. 
TS33AP  WAVEMETER.  MH'KOMFTTKK  AID 

TVPK  “N  KimSGS . $125.00 

*‘X*’  Band  teat  set  TS45A.  APM-3  U:>lng  72.3  AB 
•  Kcillator.  Input  US  volts  -ingle  pha>e  60  '■ 
Nf»0  cvcles.  0  to  35  l>K  attenuator  in  us**d.  fair 

.  ond.M  .n  . $1 10.00  ea. 

T$*268  U  crystal  test  set  for  cheeking  1N21. 
IN21A.  1N21K.  1N23.  1.N23A.  1N23K  .  rv-tal- 

New  . $39.50  ea 

THERMISTOR  BRIDGE:  Power  meter  I  2<i3-a 
10  cm.  mfg.  W  K.  Complete  with  me»er.  ntet 
polatloD  charr.  portable  carrying  rase  $72.50 

W.  E.  I  138.  Signal  generator.  2:<K)  to  2’Mu^  Mr. 
range.  I.igh'bon-e  tulte  asdllator  with  atten'u- 
tor  A  output  meter.  115  V.LC  Input,  reg,  IVr 

supply  W.th  circuit  diagram . 550  00 

3  cm.  Wavemeter:  92i>0  to  11,000  me.  tran-nu— ><>ii 

type  with  square  flanges .  $15.00 

3  cm.  ttabilirer  cavity,  tran-miasioo  type. .  520  00 


WAVE  GUIDE  X  *4  P«r  ft  . $1.00 

K  BAND  CIRCULAR  FLANGES . 50« 

10  CENTIMETER 

WAVEGUIDE  Tt»  RIGID  C«>.\X  ‘DOOR 
KNOB  ADAITKK.  CI1«>KK  FI^VMiK.  SIL- 
VKK  PI..$TKD  BROAD  BAND  $49.50  EACH 
WAVEGUIDE  DIRECTIONAL  COUPLER.  27  'ni 
Navy  type  I  .\BV-4T.\A.N.  with  4  in.  alotted 

sev.tn*n  . $42.50 

SQ  FLANGE  to  rl  choke  adapter.  I8  In.  long 
ii.\  I'e  in.  X  3  In  guide,  type  '  .N  ’  output  and 
sampling  probe  ...  $32.00 

**S”  BAND  CRYSTAL  MOUNT,  gold  plated,  with 

2  type  •'N”  conne«*tors . $12.50 

PICKUP  LOOP.  Type  '  S  '  Output . 52.75 

TR  BOX  Ihck  up  I^vop  . $1.25 

POWER  SPLITTER:  720  Klystron  input,  dual 

"S”  output  . $5.00 

MAGNETRON  TO  WAVEGUIDE  coupler  with 
T21-A  duplexer  cavitv.  gold  plate<i  .  .  $27.50 

10  CM  WAVEGUIDE  SWITCHING  UNIT.switches 
1  Input  to  any  of  3  outputs,  .'standard  IS*  x  3' 
guide  with  square  flanges,  t'ornpiete  wPb  11-5 
vac  or  do  arrange^l  switching  motor.  Mfg  Rav 
th«)D  CHP  24AAS  New  and  complete  $150.00 
10  CM  END-FIRE  ARRAY  POLYRODS  $1.75  aa. 
'‘S'*  BAND  Mixer  .A.v-embly.  w.th  crystal  moiui'. 

pick-up  I<K>p.  tunable  output . $3.00 

72I  A  TR  CAVITY  WITH  TUBE.  Complete  with 

tuning  plungeis  $12.50 

10  CM.  McNALLY  CAVITY  Type  S*; . $3.50 

WAVEGUIDE  SECTION.  Mr  44'.V.  rt.  angle 
bend,  ft.  t>A  .slotted  section.  ...  521.00 

10  CM  DSC.  PICKUP  LOOP,  with  male  l{ome<ie|| 

mitpiit  52.00 

10  CM  DIPOLE  WITH  REFLECTOR  In  Imlte 
hall  with  type  “N  "  or  Sperrv  httiiig  ...  54.50 
10  CM  FEEDBACK  DIPOLE  ANTENNA,  in  luc 
with  parabola  Ts'  Rigid 


I  3  CM  RECEIVER 

SO-3.  Complete  With 
W.G.  Mixer  Assy  (723 
^  A/B)  Reg.  Fll.  Power 
Supply,  6  Stages  IF 
'  *  (6AC7) . $99  50 


Input  58  M  I 

PHASE  SHIFTER.  Id  «  M  WAVKOI'IDK.  NVK 
TIPK  KS  K  riJLNK  TD  11  BLANK 

M.\Tr'HING  SU'OS  . $95  00 

721A  TR  cavities.  Heavy  silver  pla'ed  $2.00  aa 
10  cm.  horn  and  rotating  Joint  aasemhiv.  g<>M 

plated  .  565.00  ea 

10  cm.  right  angle  bend  ‘K  ’  or  ‘  H”  plane.  le-« 

flanges  .  517.50  ea 

',•  RIGID  COAX—'*'  l.C. 

RIGID  COAX.  Bea  l  Supt-  rte<l  .  $1  20 

SHORT  RIGHT  ANGLE  BEND .  52  50 

Rotating  joint,  with  deck  iiiounting . 515.00 

RIGID  COAX.  sl..r‘e,l  fwvrlfvn  AI* _ 55.00 

“S  '  BAND  -Y’'  JUNCTION.  t*g  FLANGES 

$65  00 

10  cm.  waveguida  to  *«'  rigid  coax  doorknob 
iran.-iilun.  21'  h.gh  with  h'  glutted  gectlon 

552.50  aa 

19  cm.  flaxibla  section  4  feet  long . $42.50  aa 

10  CM.  FLANGES.  I  tW.  V . 58.50 

UG65  U  10  CM.  FLANGE  .  58.50 

ADAPTER  l*x  X  ?.  To  I'  x  2*.  SQ.  Id  t’M 

FlaAMiK  TO  Sg  i.  i'M  tniOKK . 557.50 

KLYSTRON  MOUNT  W  Tl  NABLt:  MATt:illN<i 
OITPIT  TO  TYPE  N"  <*ON'NErTOR. 
SOfKFTT  A  Tl'BK  I’LAMP  INCLUDED.  $12.50 
RIGID  COAX— 3.'  l.C. 

RIGID  COAX  ROTARY  JOINT.  PRESSITl 
IZKl*  SPERRY  SSl"f.It  GOlJ>  PL.ATKD 
527.50 

Dipole  awambly.  Part  of  SCR  .*i84....  525.00  aa. 

Rotary  joint.  Part  of  S(ni-.’.81  .  535.00  aa. 

RIGHT  ANGLE  BEND,  with  flexible  .oax  output 
pirk  up  Itx'P  ....  58.00 

SHORT  RIGHT  ANGLE  bend,  with  pres-urizing 

nii»ple  53.00 

RIGID  COAX  1..  flex  enax  ronri.H-fn^  $3.50 

STUB-SUPPORTED  RIGID  COAX,  gold  plate.l 

lengih<.  IVr  length .  $5.00 

RT  ANGLES  tor  al-.ve  52.50 

RT  ANGLE  BEND  1"  L  OA  53  50 

FLEXIBLE  SECTION.  1"  I-  Male  to  female 


MAGNETRONS 

Tube  Frq.  Ranfle  Pk.  Pwr  Out  Price  | 
2J31  2s2t»- 2Hb4l  me.  265  KW.  $i5.99 

2J2I-A  ‘*34.V1*405  me.  50  KW.  $29  ' 

ZJ22  3267-3333  me  265  KW.  $29  ! 

2J2a  2<*y2- 3(UV  me.  275  KW  $2.9.99  I 

2J27  2'n>5-2092  me.  27.>  KW  529  , 

2J32  27s0-2h20  me.  2»5  KW  $29  •• 

2J37  $49.99  ! 

2J.4a  Pkg  324<>-3263  rrc  5  KW.  $.49.g9  | 

2J49  Pkg  3267-3.333  me  87  KW'.  $.49  #• 

2J4i  0.305-9325  me.  It)  KW  $69.09 

2J49  W00-V160  me.  58  KW  $H9.00  ' 

2J34  $99. •• 

2Jai  .3fNK>-3IOO  me  3.5  KW.  $69  00 

2362  21414-3010  me.  35  KW'.  $69.00 

3J.31  21  .(HK)  me.  50  KW  .  $.99  00 

9J.30  $39.90 

714AY  $29.00 

7IMDV  $29.00 

720HY  2K99  me.  1009  KW  $99.90 

,  720<:y  $90.00 

729-  A  «4.345-0405  me.  50  KW  $29.00 

739-.\  9345-1)405  me.  50  KW  $29  Of 

728  AY.  BY.  CY.  DY.  KY.  FY.  OY  $90  00 
,  799  A.  B.  (•  D  199  00 

I  796  AY.  BY.  I)Y.  KY.  FY.  OY  $99  09 

Kiyatrooa.  723 \/B  $li.99>  707B  $29  Og 

W  Cavity 

I  417A  $29.99  2K41  $09.9^ 

I  MAGNETRON  MAGNETS 

I  (>auaa  Pole  DIam.  Spaclod  Price 

,  4899  4.  in  S  tn.  $12  99 

929  $  21  32  In.  84  in.  $17. .99 

1399  i:«ln.  15/1610  $12.99 

186>  IV,  lu.  min.  $14.99 

Elactromagnets  for  magnetrons .  $24.50  aa 

I  MICROWAVE  ANTENNAS 

_  so. 3  RADAR  3  CM.  SURFACE 

SEARCH  ANTENNA.  1  ompleu' 

I  riHlTn  »iih  24  VIH'  Drive  Motor.  Sel.Kvn. 

!  Oar  Merl.anWm-.  •X"  Bund 

I  Slotte*!  ‘i'eel"  Keflecf-tt  !<«''■* 

a  fC  I'lui'.t.inu  . 5135.00 

*  A  A«  Shown 

“-\VV  ^APS.I5  Antennas.  New  ,  599  50 

I  AN  MPG-I  Antenna.  Rotary  

I  r-tTl  type  high  spe.-!  ‘u'anner  aiifeiiiu 

1  asM-nihly.  Inelu'lmg  hum  par-i- 

1  Imllc  reflector  I.ess  internal  me-hanum-.  Id 

I  deg  se.tur -.-an.  .\pprox  121.  x  4'W  x  3'!l  I'n 

•i-ed  <Ooy‘t  . . .  .  5250.00 

I  APS-4  3  cm.  antenna.  C«iinplete  14*5  di-h.  Cut 
I  ler  feed  dlp«de  dire«tliinal  niupler.  all  -tandard 
1'  \  ’■x'  waveni.de  Drive  m<»tnr  and  gear 

I  mechanisms  fur  horizontal  and  yeriical  scan 

New.  «wnipletP . 565.00 

!  AN  TPS3.  ParaUdio  di-h  ‘yxie  refl.T’<)r  approx 
I  1"’  dlam.  Extremely  lightyyelght  constniotlon 
I  New  In  3  carrvins  cas.--  589.50 

RELAY  SYSTEM  PARABOLIC  REFLECTORS 
I  anpniT.  range.  2u'V»  to  giiuo  me.  Dimension- 
4V'  X  r  nvt.mge,  now  $55.06 

TOY  “JAM"  RADAR  ROTATING  ANTENNA.  io 
no.  30  deg.  beam  115  v, a  e.  drive.  New  5(00.06 


3  CENTIMETER 

(STD.  I*  X  Vs'  GUIDE.  UNLESS  OTHERWISE 
SPECIFIED) 

3  cm.  180°  bend  with  pte>N>ir.zing  mpplc. 54.00  ea. 
3  cm.  90°  bend.  14'  long  9U'*  twi-t  with  pressuriz¬ 
ing  nipple  . 54.00  ea. 

3  cm.  curve  IH"  Umg . 55.50  ea. 

I  cm.  “S"  curve  fi'  Intig . 53.50  ea. 

3  cm.  right  angle  bends.  "E  "  p'.<uie  Its*  long  <t>yer 

to  cover  .  ..  _  ,  ,  .56.50  ea. 

3  cm.  Cutler  feed  dipole.  11*  from  parabola  mount 
to  teed  hack  .  $8.50  ea. 

3  cm.  directional  coupler.  Due  way  wavegu.iie 

output  $15.00  ea. 

Tr  ATR  zaction  for  mounting  1B21  witti  721A  ATR 
•  gylty.  Iria  coupling  flaiise.  Choke  to 

choke  . 512.50  ea. 

APS-31  mixer  taction  for  mountitig  two  2K2'<  s 
Reai'on  reference  cav.ty  1R24  TR  tube.  New  and 
complete  with  attenuadiig  .slugs.  ..  $42.50  ea. 

DUPLEXER  SECTION  tor  1B24  510.00 

CIRCULAR  CHOKE  FLANGES,  aolid  braiia.  .55 

SQ  FLANGES.  FLAT  BRASS .  ea.  .55 

APS-IO  TR/ATR  DUPLEXER  section  with  addi 

tional  Iris  flange  .  510.00 

FLEX.  WAVEGUIDE  $4.00  Ft. 

TRANSITION  I  x  « 2  to  I'*  x  >«.  14  in.  L  58  00 
“X"  BAND  PREAMPLIFIER,  consisting  of  2  72.1 
A  H  lixal  oscillator  Iveavion  feesling  waveguKle 
anil  TR  ATR  Duplexer  sect,  Incl.  60  no-  IF 

amp  567.50 

Random  Ltngthz  wavegrt.  6*  to  I''*  W  51.10  Ft. 
WAVEGUIDE  RUN.  I'*'  x  guide,  cons.stliig 
of  4  ft.  section  wi’h  Rt  angle  beiol  on  une  end 

2*  4.'*  deg  bend  other  end.  .  58.00 

WAVEGUIDE  RUN.  I'*'  x  'a*  guide,  coasDtmg 

of  4  ft  long .  $10.00 

“X"  BAND  PRESSURIZING  gauge  sect.on  w  T- 
Ib'*  gauge  A  Bressvirizlrig  N.pple.  ..  5(8.50 

i  45  DEG  TWIST  6'  L'lig  .  5(0  00 

12*  SECTION  V.  deg  twist  '40  deg  (••nd  .  $6  00 

it'  STRAIGHT  WAVEGUIDE  sectjim  I'hoke  to 
coye^.  Sjierjal  heavy  Cons'ructlon.  silver  pla'ed 


MAGNETRON  COUPLING  »o  rigid  »x.ax.  w.th 
TR  pickup  h*op.  gold  plated  -  57.50 

FLEX  COAX  SECT.  Appi  -x  ;;6  ft  516.50 

MISCELLANEOUS 

Type  “N'*  patching  cord  mil  I'  female  to  I'C.O  C 
Using  HO,*  r  cable  12'  long  $2.25  ea 

AN  TPS-IB  flanged  nipple  and  insert  assembly 

for  rotary  .'oupling  . $3.75  ea 

Pulse  connector  Naw  type  4U67u  .,$l.50ea 

Transmission  line  pressure  gauge.  2*  K*)  lbs  51.85  ea 
Pulse  cable  assembly  Western  Klectrlc  type 
D16:‘262  )*•  leet  long  .  54.50  oa, 

HolmdHI  Jack  Western  Klectrlc  SBD  12962  1  DB 
*j  i,.L\  53.75  ea. 


15  DEG  BEND  10'  choke  to  cme-  . 

5  FT  SECTIONS  choke  to  cover. 


18*  FLEXIBLE  SECTION 
“E  *  and  “H  "  PLANE  BENDS 
BULKHEAD  FEED  THRU 
-X  "  BAND  WAVEGUIDE  1*^* 
wall  .\lundnum  .... 

WAVEGUIDE  1'  X  4'  1  D. . . . 
TR  CAVITY  Fr.r  724  A  TR  Tuhe 
3*  FLEX  SECT.  aq.  flange 

Adap*  . 

724  TR  TUBE  <41  TR-1) 

SWR  MEAS.  SECTION.  4*  L  w 
output  probes  MTI)  full  wave 
guide.  Silver  plated... 


cable  •  54.50  ea. 

ADAPTER  TYPE  “N"  TO  RG  I7/U  CONNEC- 
TOR  15.80 

F.29  SPR-2  HIGH  PASS  FILTER  B  D  AN  Al’R 
.*.AX.  T3  I'K  '  N”  C'DN.NMTtHtS 
Magnetron  coupling  to  N.  rigli!  n  ax.  1 
Hand  pumps  for  pressurizing  transn.is.-U'n  1 
humidity  mdlcatur  .  .  5 1 

MARINE  RADAR 

SO-1  .\M>  SO-H  R.AD.\R  SFTS. 
f'omplHe,  In  1  *.e<I  but  Kxrellent 
C  ondition.  10  <  M  Surfisre  Search 
nnlnr  Marnetron, 

TOTH  Mixer.  FI’I  Indicator.  Input 
IIAVIM'.  I  werl  4»n  Merchant  Khlpw 
throughout  the  world.  FY'f’  Ap- 
prsssesl.  tfuaranteed.  $12.50.00. 


ALL  merchandise  GUARANTEED  MAIL  ORDERS  PROMPTLY  FILLED  ALL  PRICES  FOB 
NEW  YORK  CITY  SEND  MONEY  ORDER  OR  CHECK  ONLY.  SHIPPING  CHARGES  SENT  C  O  D. 
RATED  CONCERNS  SEND  P  0  MERCHANDISE  SUBJECT  TO  PRIOR  SALE 

4  OYl.TirXIFATIOXN  Ef^KIPYIEIVT  TO. 

Ill  E7  liberty  St,  New  York.  N  Y.  Coble  "Comtupo"  Ph.  Digby  9-4124 
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Kenyon  Transformer  Co., 
Kester  Holder  Com|>any  . 
Kinney  Manufacturing  Co. 
Knights  Co.,  James . 


through  Fan¬ 
ning  Strip* 


barrier  strip* 

and  quickly  9-141 

, lipped  info  ^^^^9-161 

assembly.  ''’*  Fannwg 

Us#  wMi  Jooot  Barrier  Ter*  fot. 

minol  Strips,  Nes.  141  and  oppl'sd 

14Xtor1la20larfiMnols.  for. 

SimpliRot  soldering.  Insures  correct  €On> 
nections.  Soves  time.  Ideal  for  harness  of 
cable  assembly.  Brass  terminals,  cadmium 
plated.  Bakelite  mounting.  Send  for  com¬ 
plete  data. 


Uano  Electric  i  n.  .  201 

IMven  Company  . Inside  Back  Cover 

Dial  Eight  Company  of  America . 1«9 

llriver-llarrbi  Co.  .  .  23 

Dumont  Electric  (  «»rp . 210 

Du  .Alont  l.aboratorie«..  Inc..  .Allen  B.  .  50 

du  Font  de  Nem<Mir*f  A  Co..  E.  1 . 137 


l.ampkln  l.aboratories.  Inc. 
Ijivole  Eab<»raterles  ... 
Eeach  Relay  Company  .  .  . 
■.eland.  Inc.,  G.  II. 
l.^nkurt  F.lfctric  (  o. 

I.ewls  Engineering  Co. 
I.ewls  Spring  A  Mfg.  <  <». 
I.inde  .Air  Fnalncts  to. 
lM»rd  Mfg.  ('ompany  . 


F.astern  Air  l>evlce<«.  Inc.  .  .  . 
Elsler  Engineering  (  o..  Inc.. 
Ei(el-.Mc(  ullough.  Dm-. 

Elect  riral  Reactance  (  orp.  . 
Eles  tro-MotIve  Mfg  ( o. 
Eler-tro  l*r(»ducts  l.aboratorles 
Ele4-tro>Volce.  Inc. 

Ele<'tronlc  Instrument  ( o..  In 


Mallory  A  Co.,  liir.,  F.  K. 
Manning.  Maxwell  A  .M<h>i 
.Mc(jraw-lllll  Ihwik  Co.  . . 
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AUDAK' COMPANY 

.>00  Fifth  Avonuc 
York  18,  N.  Y. 


\  artlex  Corporation  . 

\ltken  Klectiio  UIy.,  Vlt'ltent. 

I’nlt  of  the  Sperry  Corp . 

VIctoreea  luitniincnt  Co . 


Meunurrinentift  Corpor«llt»ii  . 

Mlco  liietrainent  Co . 

MUlen  Mfg.  Co.»  Inc.,  Jamrs . 

Mln«n»  l^uipatent  Co.  . 

MliineiMita  Mining  &  Mfg.  Co . 

Mltcbell>Kand  limulatitMi  t!u..  Inc. 

Mosiiiee  Paper  MUlu  Co . 

Motorola  Inc.*  Commoiiicationa  Dlv. 
Mycalex  Corp.  of  America  . 


Ward  Leonard  Eleetrle  Co.  . 

Webster  Spring  Corp . 

Western  Electric  Co.  . 

Westlnghouse  Electric  Corp. 
White  Dental  Mfg.  Co..  S.  S. 
Whitehead  Stamping  Co.  .  . . 
Worcester  Pressed  Steel  Co.. 


National  ('ompaii>,  Inc . . 

National  Moldite  Co . 

National  Varnished  Products  Corp 
National  VulcanUed  Mbre  Co.  . .  . 

New  York  Transformer  Co . 

Ney  Company.  J.  .M . 

North  .Imerlcan  Philips  Co.,  Inc. 
Nuthelfer  Winding  Lntmratorles  .. 


Zetka  Television  Tubes.  Inc 


PKOFESSIONAL  SERVICES 


l*aiioramic  Radio  Corp . 

Paramount  Paper  Tube  lorp.  ... 
I’eerless  Electrical  Pnalutts  Dh 

Lansing  Corp . 

Polarud  Electronics  Ct».  . 

Post  Co.,  Frederick  . 

Potter  Instrument  Co.,  Inc . 

Precision  Paper  Tube  Co . 

Presto  Ket'ording  Corp . 

Progressive  Mfg.  Company  . 

Pyramid  Electric  Co.  .  . . 


Altec 


SKAKCHLIGHT  SECTION 
(Classified  AJierttsing) 


KMPLOY.MENT 

Positions  Vacant  . 

Selling  Unportumtics  Uttered 
Positions  Wanted . . 


(Quaker  City  Gear  Works.  Inc. 


SPECIAL  SKKVICL.S 
Cuntract  W  urk  . 


Radio  Corporation  of  .\merica 

i8U.  Ituck  Cover 

Kadli^CrUtala  do  Urasll  l.tda .  lUU 

Radio  Eugiueeriiig  Labs.,  liic .  ? 

Radio  Keceptt>r  to.,  Im- . •8,  108 

Railway  Express  Co .  i7< 

Railway  Express  Co..  .\ir  Express  Dlv.  104 

Raytheon  Manulucturiiig  to .  1^0 

Reeves  ^ouudvrult  Corp .  lO* 

Resistant  e  Products  to .  217 

Richardson  tompunt  .  80 

Kttaiiwcll  torpi»rutlon  .  J81 


The  Standard  by  n'kirh 
Othrra  Arr  Judged 
and  Valued 


WANTED 

Equipment  . . 

AIA  ERTIM  US  INDEX 

.Aircraft  Radio  lndu>triL-b  Co . 

Acorn  Electronics  Corj . 

.American  Surplus  Cu . 

Aineruan  Electrical  Sales  Lu.,  liic.. 

.\tlantic  indu.'-trial  Co . 

Hell  Aircraft  Corp . 

Hendix  .Aviation  Corp . 

Hlan  . 

Hrookb  inc.,  K.  D . . 

Capehart- Farnsworth  t- rp . 

Chance  \  ought  .\irciutt  Diviaiuti 

Aircraft  Corj».  .  . . 

Communications  Devitt  >  to . 

Connn  iiiieatioui  Equipnu  i.t 

Compass  Communicatioi.''  Co . 

Crescent  Intern,  tiut.al  C<  ip  . 

Drilhek  Sales  Co . 

Duhin  Electronics  C\i..  Inc . 

Electro  Impulse  Eal>ordt<-i>  . 

Hectronicraft  Inc . 

Electro  Sales . 

EMuo  ot  .New  York  Im . 

EPCO . 

Finnegan.  II . 

Green  Gould . 

Hi  . Via  EleUrcni- >  . 

Instrument  .Assi  ...t<  '  . 

I  ntt  r.st.ite  Anplia:..*.  Ci . 

..eco  Eng.  Co . 

l.attionic  Research  E.J>oruti  r:e>  .... 

Leru  Iail>oratorie^,  li.c . 

i.iherty  I  lectroincs  E.* . 

Fife  V  !e«  trollies  Co . 

Marian  Corporation  . 

Vlaritinie  Switchboard . 

Vfogull  Co.,  Inc.,  Alexander . 

N.itionil  Instruni*  fit  ('■•  . 

Nationvl  I'nion  K.nlio  Supply  Co.... 

NeomatiC  Inc.  . . 

.Niagara  Radio  Supply  Corp . 

‘  )pad-<  «reen  Co . 

Peak  El'Ctronics  Co . 

I*owell,  Harold  H . 

Powertim  Electrical  Equip.  Co . 

Precision  Electrical  In>.trunient  Co.. 

Radio  Ham  Shack  Inc . 

Railway  Radio  Telephone  Inc . 

Reliance  .Merchandi«ing  Co . 

Servo-Tek  Prothicts  ('o..  Inc . 

Sperry  <»yrosc(»p^ .  . 

'Standard  Radio  Electrical  Prochiit*  C 

TAB  . 

Technical  Index  ••vice . 

Teletronics  I..aIx'r;ttory  Inc . 

I’nited  Sun»Iu!»  Materials  . 

I’niversal  General  Corf* . 

V’SrH  Radio  Elettronic  Supply.., 

V'etvalco.  Inc  . 

VV^ellv  Salev  Inc . 

\V><tinghouse  Electric  Co . 

Weston  I.abor.'itonev  . 


1 1  i»  futile  to  buy  the  must 
iiioderii  rtHMtnls,  if  you  do  nut  give 
them  tile  very  BEST  pick-up  to 
bring  out  their  built-in  excellence! 
There  19  so  tnurh  in  present-day 
tiiscs.  that  even  a  ine<liorre  pick-up 
i<  hound  to  bring  »4)iiielhing  out  of 
them.  However,  to  obtain  the  fuliesl 
result-*  «>f  which  ihe^ie  discs  are  cap¬ 
able,  they  riiii<*t  he  reproduced  with 
the  fi  iieot  repnvdiioer  f«»r  that  pur- 

inise — ihe  AIT)4\. 

Bemeiiiher.  two  singer^  may  both 
be  able  to  bit  ‘*high  fT*  .  ,  .  yet  one 
will  plceisp  the  e;ir — the  other  not 
at  all.  There  t«  much  riif»re  thin 
mere  WIDF-K  WCF  lo  oMalily  re- 
profliietion.  AFOW  reproducers  de¬ 
liver  not  merelv  WIHF-R  WCE.  but 
also  all  vital  factors  essential  to 
highe«t  qiialitv  of  musical  perform¬ 
ance  and  iineqiialled 

EAR-ACCEPTABILITY 

Write  for  comitlimentary  pamphlet  on 
life  of  oermanent  point* 


>uJiburii  Compuio  . . . 

>4leiititu*  Elvi-tric,  Div.  ut  *'N**  Corru¬ 
gated  Queuehed  Gup  Cu . 

>lmUeiuK»>  Maiiutacturiiig  Cu . . 

>igma  lu»trumenl*>,  luc . . 

>i!'»alkraft  Compauy  . 

>«dderifig  Hpeclultie*!  . 

.soiiotone  . 

k  Cu..  lii« . . 

^Hiuthwewtrrii  iiidut»(rial  Elee-truiiic  Co. . . 

.^peer  1  urbou  i  uiupuiiy  . . 

’*pragu«‘  Eleetrle  (  o . 

.'*tarkpule  Carb4*ii  lo . . 

Mundard  Klectrie  lime  io . . 

'*iuiidard  Plexu  Co . 

Standard  l^reioted  steel  (o.. . 

standard  TelephoneM  and  Cubleh.  Ltd.. 

steiner*lve«  ( o.  . 

steward  .Manufacturing  Co.,  l>.  >1 . . 

siiipukofT  <  eramie  A  .Mfg.  lo . 

sui*erior  Tube  Co . . 

Sylvunia  Eleetrle  PrmluctN,  liie . 131 

syntliane  Corporation  . l(i.\. 


Teeh  Lab«irutorieH 
Tektronix.  ln«’.  . 
Telemark  Eleetron 

Telex  . 

Terminal  Radio  < 
To|»  Flight  Tape  i 
Transicoil  I'tirp.  . 
Transradto.  ltd. 
Turner  ('oinpuny 


“Creatora  of  Fine  Elertronie- 
Acouatical  Apparatu*  tinea  1915^ 


r.  II.  F.  Kmoniitor  C'o .  SO.I 

Cnion  Carbide  A  Carbon  Corp . .  193 

I'nl-Products.  Inc . ..777  184 

Cnlted-Carr  PnMener  Corp .  Ig.T 

I  nited  Transformce  Co. ..Inside  Front  Cover 
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Whether  you  use  switches  ior  industrial  applications,  conununications  or 
laboratory  work,  a  Daven-constructed  unit  will  qive  maximum  periormonce. 
Many  years  oi  engineering  experience  and  skilled  workmanship  have  been 
combined  to  make  a  truly  superior  switch. 

Daven  switches  are  the  rotary  selector  type — outstanding  in  design  and  cap¬ 
able  oi  withstanding  the  most  critical  tests.  They  are  preferred  by  engineers 
who  want  the  best. 


Write  for  your  copy  of 
our  new  Switch  Bulletin 


9  Low  and  uniform  contact  resistance. 

9  Minimum  thermal  noise. 

9  High  resistance  to  leakage. 

9  Trouble-free  operation  and  long  life. 

9  Roller-type  positive  detent  action. 

9  Depth  of  unit  not  increased  by  addition  of  detent. 


Operation 


Make  before  break 
Break  before  make 
Make  before  break 
Break  before  make 


Make  before  break 
Make  before  break 
Make  before  break 
Break  before  make 


Make  before  break 
Break  before  make 
Make  before  break 
Break  before  make 


Make  before  break 


Daven  has  a  standard  switch  for  your  special  requirements. 

Our  engineers  will  be  glad  to  oiler  suggestions  on  your  problems. 

[Send  your  detailed  information  to  Dept.  E-1 


Maximum 

No.  of  Positions 
(par  polo) 

Maximum  > 
Polos 
par  Dock 

Dock 

Diamatar 

31 

1 

1  3  4’ 

15 

1 

1  3  4' 

11 

2 

1  3  4' 

5 

2 

1  3  4' 

47 

1 

2  1  4’ 

14 

4 

2  1  4' 

9 

5 

2  1  4" 

5 

5 

2  1  4' 

47 

2 

2  3  4' 

23 

2 

2  3  4' 

23 

4 

2  3  4' 

12 

4 

2  3  4' 

60 

1 

1 

3' 
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rNE  FOUNTAINHEAD  OF  MODERN  HIRE  DEVELOPMENT  IS  RCA 


...  the  RCA  l6-in<h  metal-cone  television  kinescope 


O  The  R(!A-16AP4— a  16-inch,  directly  viewed  metal- 
cone  kinescope — is  RClA’s  newest  contribution  to  the 
television  industry.  It  is  the  outgrowth  of  a  perfected 
process  of  sealing  glass  to  large  areas  of  metal. 

Use  of  the  metal  cone  reduces  weight  substantially 
below  that  of  a  similar  all-glass  tube  and  provides 
greatly  increased  strength. 

Other  features  of  the  16AP1  include  high  picture 
brightness,  good  contrast  even  under  high  ambient 
light  conditions,  a  high-quality  face  plate,  and  large 
useful  screen  area  in  relation  to  face  area. 

The  R(;A-16AP4  meets  the  growing  demand  for 
a  picture  size  midway  between  that  of  the  popular 
directly  viewed  R(!!A-10HP4  and  the  larger,  projected 
picture  provided  by  the  RUA-5TP4. 


The  16AP4  is  currently  being  produced  in  quantity 
at  the  R(.A  Lancaster  plant.  Ground  has  been  broken 
for  a  new  large  plant  in  Marion,  Indiana,  the  entire 
production  of  which  will  be  centered  on  the  16-inch 
metal  tube. 

RCA  Application  Engineers  are  ready  to  cooperate 
with  you  in  applying  the  16AP4  and  associated  com¬ 
ponents  to  your  specific  designs.  For  further  informa¬ 
tion  write  R(!A,  (Commercial  Engineering,  Section 
42GR,  Harrison,  New  Jersey. 


- 

Th*  world's  most  modorn  tubo  plont . .  .  ' 

RCA,  LANCASTIR,  RA. 


RADIO  CORPORATION  of  AMERICA 


MLeCTRON  TUBES 


HARRiSOM.  M.  J. 


